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NEW YORK, JULY 30, 1898. 


THE QUANDARY OF THE ISOLATED PLANT DESIGNER. 

Isolated electric lighting plants for business buildings in large cit- 
ies have reached, in some respects, a condition of absolute uniform- 
ity, but in other respects they differ widely. Quite a number of 
those most recently installed in New York city are described on 
other pages of this issue. From these descriptions, as from many 
others like them, it will be found that practically all isolated plants 
now installed use water-tube boilers and single-cylinder, single- 
valve, horizontal, high-speed engines direct-coupled to multipolar 
generators, but when it comes to the electrical details quite a di- 
vergence is found. The reason for this is the desire in many cases 
to provide an emergency connection with a public lighting system 
whose mains run in the adjacent streets, or what is known as a 
breakdown service. This compels the arrangement of the plant in 
such a way that it can be balanced on the three-wire, 220-volt sys- 


tem. 

With a simple lighting plant this is easy. The feeders can be run 
on the three-wire plan, the neutral having twice the cross section of 
the outers and forming one pole when running two-wire on the 
110-volt isolated plant machinery, the outers being paralleled for 
the other pole. But where motors of any considerable size, as ele- 
vator motors, etc., are used, this cannot be done, as, if the motors 
are wound for 110 volts, the public lighting companies will not al- 
low connection to their three-wire mains. In a-few plants regular 
three-wire systems are installed, requiring the running of at least 


two generators at all times. Some solve the problem by the use of 


two-wire, 220-volt 220-volt incandescent lamps and 220- 


systems, 


volt motors, sacrificing the economy of their lamps by 35 or 30 


to obtain a simple system with emergency breakdown 


In 


considerable number, the chances of 


per cent. 


service. the case of large plants where the generating units 


are of a serious breakdown 
are so greatly reduced that the public supply is not considered a 
good investment, the cost of such a service, even if no current is 
used, being, generally, a considerable sum. Some plants depend 
upon storage batteries to tide them over any breakdown of the 
generating apparatus, while others, as one of those described in the 
article referred to, have both the storage batteries and the break- 


down service. 


‘ 


There are several means of running 220-volt isolated plants and 
using 110-volt lamps without necessarily running two generators at 
these is the use of two I1o- 


the same time. The most common of 


volt motors connected in series with each other and across the 
mains, and used as an equalizer. This plan does not, however, seem 
to have been used to any appreciable extent in isolated plant ser- 
vice. Wherever a storage battery is attached, the neutral can be 
connected to the centre of the battery, and any unbalancing of the 
loads between the two sides, tending gradually to charge one side 
of the battery more than the other, can be corrected by the switch- 
board attendant by means of throw-over switches on some of the 
lighting feeders, or can be taken care of by dividing the motor 
By this 


means lamps of higher economy could be used, although it must 


driving the battery booster into two 110-volt sections. 
be admitted that in many cases economy is no particular object, 
since at the season of greatest and most continued lighting loads 
the exhaust steam is used for heating purposes, and any reduction 
of the load would be followed by the use of an equivalent amount 
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of live steam in place of the exhaust steam withdrawn. This con- 
dition differs greatly, however, in different plants. The cost of 
breakdown service to the consumer is generally considerable, since 
the central station must be provided with apparatus sufficient to 
carry the additional heavy load likely to be thrown on at any un- 
expected time, and current is so rarely used that the interest 
charges on this apparatus must be borne by a fixed charge against 
the consumer, whether he takes any current or not; and it is quite 
obvious, from the descriptions mentioned above, that many con- 
sulting engineers find it cheaper to install an ample storage bat- 
tery capacity whereby a plant can be tided over any ordinary emer- 
gency, the cost of breakdown service being greater than the fixed 
charges on the battery and the incidental advantages of the bat- 
tery béing a clear gain. Among these incidentals is the well-known 
steadying effect on the dynamo output, with the consequent better 
voltage regulation and steam economy, and the ability to shut down 


the machinery at times of very light load. 


THE PROPER RATIO BETWEEN ENGINE AND GENERATOR CAPACITIES. 
It is customary in selecting generators for direct coupling to 
steam engines to take the rated power of the engine, multiply it by 
three-fourths and choose a generator with a capacity in kilowatts as 
nearly as possible approaching that figure. This practice is based 
on the simple reasoning that if the engine will generate a certain 
amount of power, the dynamo which it drives should be of a size to 
absorb that power. Sometimes a dynamo is chosen a little smaller, 


allowance being left for the internal losses. A consideration of the 
nature of engine and dynamo rating will show the poor grounds 


for this practice, 


Engines are, as a rule, rated at the power which they will gen- 
erate at the most economical point of cut-off, this being but a smal] 
fraction of the stroke. For this reason they are capable of giving 
a far greater power when necessary, and this greater power may 
be demanded from them with, of course, decreased steam economy, 
continuously without any injury to the engine whatever. Dynamos, 
on the other hand, are rated, as a rule, on the output which they 
will give continuously without heating beyond a point endangering 
their insulation, or a margin of safety below that temperature. 
What ratio their most economical load bears to this rated load de- 
pends entirely on the design of the machine. It may be the same, 


it may be far less, and in some cases even more. 


For generating units used with steady loads, as with storage bat- 
teries or in large stations where the number can be varied to fit the 
load, the dynamo and its corresponding engine should certainly give 
their greatest economy at one and the same load, and the load 
should be maintained as near this point as possible. For units in- 
tended to carry highly fluctuating loads, as, for example, small 
railway or isolated plant elevator loads, the considerations involved 
are a little different. It is customary to run such units at an average 
load considerably below- that at which they are rated in order 
that the fluctuations shall not rise much or any above the rated 
load, although this is hardly necessary with the improved commu- 
tation and ventilation of the latest machines. Such being the case 
it would probably be better to reduce the size of the engine to a 
rated output considerably below that of the dynamo, since the 
former is far more readily capable of carrying overloads without 
danger than is the latter. An increased economy of steam would 
be the result of such a change. 


On the other hand, some engineers take the opposite course, a 
case of this appearing in an isolated plant described in another 
column, where generators of the same size are coupled to engines 
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of different sizes, the large driving elevators and the smaller for 
the lighting load. A more satisfactory regulation is obtained in 
this way, but it is probably due to the fact that the large engine 
brings with it a larger fly-wheel and also governs the same fluctua- 
tions of load with a smaller governor motion than would a smaller 


engine. ‘ 


PARTY LINE TELEPHONE SYSTE/MS—SERIES OR MULTIPLE, 

With more than two instruments permanently connected in a 
single telephone circuit it is necessary, unless some selective call 
system (all of which are quite complicated) is used, to retain all 
the call bells in the circuit at all times. If the instruments are 
connected up in series, voice cutrents, when the line is in use, must 
overcome the resistance, and, what is worse, the impedence of the 
call-bell magnet windings. If the line is run on the multiple plan, 
all the instruments being bridged across the two wires, or between 
one wire and the ground, each call bell becomes a source of leakage 
of the voice currents. For a proper distribution of the call bell or 
signaling currents on a multiple line, since the source of these 
currents may be at any one of the stations, it is essential that the 
impedance of each of these bell magnets forming a bridge from one 
line to another shall be high compared with that of the main lines, 
otherwise the bell or bells connected near the calling station will 
shunt off a large portion of the current and the resistance of the 
line will cut down that going to the distant bells by an amount 
depending on the various resistances. 


Obviously, in such a system it is unnecessary to leave all the 
talking sets of the various stations permanently bridged across the 
wires, since they are not needed for calling purposes, and can be 
open circuited when their respective receivers are on the hooks. 
Consequently, whe conversation is carried on over such a mul- 
tiple line, the current sent out by the transmitter finds as paths to 
the common return the one receiver where it is wanted and all of 
the call bells. No talking sets being across the line when the call- 
ing signals are sent out, and no signaling being necessary when the 
line is in use for talking, it is a simple matter to make the call 
bells of a much higher resistance than the telephone coils and to 
reduce thereby the leakage of telephone currrents through the bell 
windings to a negligible quantity. Further, on account of the higher 
frequency of telephone currents as compared with signal currents 
the leakage is still further reduced by the self-induction of the call- 
bell coils which, of course, increases as the resistance is increased. 


The arrangement of the instruments in multiple in this way and 
the utilization of this principle for preventing leakage of the tele- 
phone currents was patented by Mr. J. J. Carty, March 31, 1801, 
No. 449,106, and considerable litigation has been caused by the in- 
fringements of independent telephone interests. A decision of the 
United States Circuit Court in the case of the Western Electric 
Company v. the Millheim Electric Telephone Company, et al., has 
recently been handed down in favor of the complainant. The de- 
fense set up was lack of invention, since the novelty practically 
simmers down to winding the coils to a higher resistance, a course 
which would be instinctively adopted by any electrical engineer in 
changing any system—whether lighting, power, telegraph or tele- 
phone—from series to multiple distribution. 


Silver Wire Fuses. 


One of the largest companies in Germany has found that fuse 
wires made of silver are more satisfactory and much more reliable 
than those of lead. For small cross-sections they can be much 
more accurately made, and will blow at more definite currents. They 
are used on 250-volt incandescent light circuits. 
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Some Coming Conventions. 
NATIONAL ASSOCIATION OF STATIONARY ENGINEERS. 

The convention of this Association will be held in Pittsburg, Pa., 
durimg the week beginning September 7, the headquarters being at 
the Monongahela House. 

THE ASSOCIATION OF EDISON ILLUMINATING COMPANIES. 

The nineteenth convention of the Association of Edison Illumi- 
nating Companies will be held at Sault Ste. Marie, Mich., on Sep- 
tember 12 and 13 next. The members will make the trip to the 
Soo by steamer, the Eastern members taking the boat at Buffalo 
and the Western contingent going aboard at Detroit. 


CONVENTION OF FIRE AND POLICE TELEGRAPH SUPERINTENDENTS. 

The third annual convention of the Fire and Police Telegraph 
Superintendents and Municipal Electricians will be held at Elmira, 
N. Y., on August 9 and 10. All city officials are invited to be pres- 
ent. Papers touching on electrical matters will be read by the fol- 
lowing named gentlemen: Capt. William Brophy, Boston; S. L. 
Wheeler, Springfield, Mass.; John W. Aydon, Wilmington, N. C.; 
F. B. Foster, Corning, N. Y.; M. W. Mead, Pittsburg, Pa. The 
headquarters of the convention will be at the Hotel Langwell. Mr. 
Will Y. Ellett is president of the association, and Mr. H. F. Black- 
well, Jr., is secretary. 

THE STREET RAILWAY ASSOCIATION OF THE STATE OF NEW YORK. 

This association will hold its sixteenth annual convention at the 
Hotel St. George, Brooklyn, N. Y., September 13 and 14. Papers 
on the following engineering subjects will be read: “Points on the 
Care of Dynamos;” “Low Joints, How to Prevent Them;” “The 
Power Station from an Economic Standpoint;” “Track Bonding, 
How Can We Obtain the Best Results?”; “General Track Construc- 
tion;” “The Most Approved Method of Freight and Express Ser- 
vice on Suburban and Interurban Lines;” “Are Air and Power 
Brakes on Electric Cars Practicable?”; “The Most Approved Plan 
of Long-Distance Power Transmission;” “The Effect Upon Street 
Railroads of the Application of Electricity to Steam Roads.” 
ELECTRICAL PAPERS AT THE MEETING OF THE AMERICAN ASSOCIATION 

FOR THE ADVANCEMENT OF SCIENCE. 

Among the papers of electrical interest to be read before Section 
D of the American Association for the Advancement of Science at 
the coming meeting in Boston, August 22-27, are the following: 
“High-Speed Influence Machines,” by Charles F. Warner, Cam- 
bridge, Mass.; “Proposed Methods of Determining the Frequency 
of Alternating Currents.” by Carl Kinsley, Falls Church, Va.; 
“Combined Absorption and Transmission Dynamometer for Lab- 
oratory Purposes,” by Prof. J. J. Flather, Lafayette, Ind.; “On the 
Use of a Platinum Resistance as a Pyrometer in Boiler Tests,” by 
Prof. F. C. Wagner, Terre Haute, Ind.; “A Comparison of the 
Efficiency of the Rheostat and the Series Parallel Controller for 
Electric Cars,” by Prof. Thomas Gray, Terre Haute, Ind. 


THE AMERICAN STREET RAILWAY ASSOCIATION. 

Papers on the following subjects will be read at the convention of 
this association in Boston September 6 to 9: 

“Maintenance and Equipment of Electric Cars for Street Rail- 
ways,” by M. S. Hopkins, electrician Columbus Street Railway 
Company, Columbus, Ohio; “To What Extent Should Railway 
Companies Engage in the Amusement Business,” by W. S. Holmes, 
general manager Metropolitan Street Railway Company, Kansas 
City, Mo.; “The Carrying of United States Mail Matter on Street 
Railways,” by W. S. Dimmock, general superintendent Omaha & 
Council Bluffs Railway & Bridge Company, Council Bluffs, Ia.; 
“The Comparative Earnings and Economy of Operation Between 
Single and Double Truck Cars for City Use,” by Richard McCul- 
loch, electrical engineer Cass Avenue & Citizens’ Railway Com- 
pany, St. Louis, Mo.; “Inspection and Testing of Motors and Car 
Equipments by Street Railway Companies,” by Frederick H. Per- 
kins, electrical engineer Toledo Traction Company, Toledo, Ohio; 
“Cost of Electric Power for Street Railways at Switchboard, Both 
Steam and Water,” by R. W. Conant, electrical engineer Boston 
Elevated Railway Company, Boston, Mass. 


Units in [Magnetic Testing. 





BY DR. HUBERT KATH. 

In the trade of dynamo-iron it has become the custom to specify 
the qualities of the material in question by giving an “induction 
curve” (or “magnetizing” or “permeability” curve), because the 
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iron seller is well aware of the fact that he cannot give any short 
description of the qualities important to the dynamo-builder by 
naming one or two “coefficients,” as for other purposes he might 
do, by naming the “coefficient of elasticity” or the “coefficient of 
rupture,” etc. As there is no general theory giving reliable formule 
for permeability, hysteresis, etc., in terms of such coefficients, no 
other method remains than that of representing the magnetic quali- 
ties by drawing their respective curves. 

To render this method a standard one the author takes the lib- 
erty of recommending the following propositions to the reader*: 

1. In order to give a full representation of the magnetic qual- 

ties of any sort of iron it is supposed to draw: 

(a) a curve of induction beginning from JC = ® = O and running 

up to about = 150c. g.s. units, with soft iron, or JQ = 300 
c. g. Ss. units, with hardened steel; 

(b) a hysteresis curve between3JQ = -+ 150 andjC =— 50 ¢c. g. s. 

units. 

(It is sufficient in this case to draw only one-half of the 
cycle, the latter being symmetrical on both sides of the 3 = 
O axis.) 

2. The unit of co-ordinates should be taken 
(a) for the values of induction in all cases I mm = I00 ¢. g. 8.3 
(b) for the values of the magnetizing force: with soft iron (up to 

150 c. g. s.) 2mm —=—TI-c. g. s. unit and with hardened steel (up 
tO. 300:¢, @.-8.). 2 mM: = 32°C. ‘8 8, Whit, 

3. If, in printing these curves, a reduction has to take place, 

it should be one-half or one-quarter of the original size. 

In these propositions the induction ® is introduced. This-might 
seem more practicable than the calculating of the intensity of mag- 
netization ‘*3” (4 z 3 + 3C = @) and has already been generally 
adopted. Secondly. The values of the abscisse are taken as the 
intensity of the magnetizing force, 30, and not as ampere-turns 
per centimeter. There is no doubt that ampere-turns per centi- 
meter is a more generally used quantity than intensity of the mag- 
netic force,30. But by accepting the latter all the quantities of the 
curve are taken in c.g.s.units. Besides, this way of representing the 
curves is quite generally adopted in scientific researches, and the 
reduction 30 = 0.4 ampere-turns per centimeter presents no dif- 
ficulty. 

The chief question is, whether or not the description, given by the 
curves above proposed, is sure to be a full and reliable specification 
of the magnetic properties of iron. 

With field magnets of cast steel or iron, we desire to know the 
permeabiity up to, and a little above, ‘“‘saturation.” It will be con- 
ceded that, with magnetizing forces up to 150 c. g.s. units, this point 
is thoroughly covered. In sheet iron for alternating-current ma- 
chinery the hysteresis losses should be known, and it is confessed 
that cycles from + 150 to — 150 c. g. s. are not the ones generally 
applied. Nevertheless this cycle will enable one to compare the 
different materials in this respect. To facilitate the calculation of the 
hysteresis losses the values of some more cycles should be given, 
say the values of a cycle from @® = + 10,000 to — 10,000 and of a 
cycle between ®= + 5000 and — 5000.** 

The coercive force and the residual magnetism of hardened steel 
will be sufficiently marked in a cycle from H = + 300 to— 300 ¢. g. 
s. units. 

For special researches the unit of the abscissa could be enlarged 
to4mm=tIc.g.s., the unit, ®, remaining the same. Taken all 
in all, a general adoption of the convention proposed would save a 
great deal of trouble to those who have to compare often mag- 
netic tests of different materials; a standard representation allowing 
one to recognize at a glance the superior qualities of one material 
compared with another. 

Fig. 7 on page 116 shows curves drawn on co-ordinate paper 
after the manner described above. 





Accumulators in German Central Stations. 





From recent statistics it appears that 98 per cent. of the continu- 
ous current central stations in Germany are provided with accu- 
mulators, the total capacity of which is 31 per cent. of the total 
power of these stations. Many that previously did not have accu- 
mulators have now added them as the most convenient way of en- 
larging the station. 





*See “Electrotechnische Zeitschrift,” p. 407. 
**The coefficieng of hysteresis losses is not a constant, but differs up to 40 
per cent., as researches of the German Reichstanstalt have shown. 
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Some New Isolated Plants—I. 





y LARGE number of office build- 
ings of the highest class have 
recently been finished in New 
York city, and the diversity in 
some features of their isolated 
electrical plants makes these 
installations of considerable 
interest, the descriptions which 
follow’ allowing a number of 
interesting generalizations and 
conclusions to be drawn. 

THE EXCHANGE COURT BUILDING. 

One of the largest of the 
modern office buildings is that 
located on Exchange Place and fronting also on Broadway and 
New Street, the building being constructed around the three sides 
of an areaway known as Exchange Court. The isolated plant is 
fed with steam by four Babcock & Wilcox water-tube boilers placed 
under the Broadway sidewalk, two boilers being at each end of the 
boiler room, with an ample coal bin, holding 40 tons of coal, be- 
tween the two pairs. A reserve bin is also provided, holding 150 
tons. The coal can be shot into either of these bins directly from 
the street. ‘Water is supplied to the boilers through a Ward feed- 
water purifier and an Excelsior feed-water heater. 

The. generating units consist of six Ames engines direct-coupled 
to General Electric dynamos. The four larger dynamos are each of 
100-kw capacity, two of them being coupled to 17 x 16 engines, and 
two to 16 x 14 engines, the different sizes of engine cylinders on 
the same generators being provided for the two varieties of work 
which the machines will carry. The heavier cylinders are intended 
for the power load, and the lighter ones for the lighting load, on 
the principle that the power load is a very variable one (consisting 
of screw-type elevators), and the generators are therefore capable 
of carrying without overheating much higher instantaneous loads 
than the more evenly loaded machines used in the lighting service. 
On account of this capacity for carrying brief severe overloads a 
larger engine cylinder can be used. One 75-kw and one 50-kw units 
are also provided for light loads. and for properly proportioning 
the generating capacity to the load. Steam and exhaust headers 
run overhead through the engine room, mounted on stanchions, 
and every engine branch is dripped throwgh a separate trap attached 
just above the stop valve, so that the steam in all the piping is at 
all times dry, and an engine can be startéd instantly when wanted 
without danger of water entering the cylinder. One of these traps, 
carefully lagged, appears in the accompanying illustration of one 
of the generating units. 

The plant runs at 110 volts, and is therefore unsuited for break- 
down service on public supply. The units are so many in number, 
however, that this is hardly necessary. Nevertheless, to provide 
against any possibility of failure, a storage battery is now being 
installed, consisting of sixty cells of the chloride accumulator, each 
celk being installed with thirty-one plates, giving a capacity of 400 
amperes for ten hours, with sufficient room, however, for ten more 
plates, if it is found desirable to increase the capacity of the bat- 
tery. A motor-driven booster is to be installed to control the charg- 
ing and discharging of the accumulators. 

The main switchboard is of no little interest, being arranged 
with the two panels at each end receding from the front of the 
board at an obtuse angle, reducing considerably the space occupied 
by the board and rendering the arrangement of the back of the 
board much more compact and convenient. The main panels of 
the front and these two side panels enclose three sides of a con- 
venient room about 12 feet deep behind the board. This is shown 
in one of the illustrations. The switchboard is provided with two 
complete sets of bus bars, one for power and one for lighting, with 
a powerful screw-operated bus junction switch on the face of the 
centre panel. Across the top of the board (see illustration) is the 
customary row of illuminated dial Weston station instruments, 
consisting in this case of the six machine ammeters. Below these 
is a row of three voltmeters, the middle being a ground detector 
with appropriate switches, and flanking it on either side is a volt- 
meter with an eight-point voltmeter switch for throwing it onto 
any one of the machines or either set of bus bars. Below the 
ground detector is the bus junction switch, and below each volt- 
meter is a Thomson agfatic integrating wattmeter in a handsome 
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glass case, one instrument measuring the entire power load and the 
other the entire lighting load. Below these instruments are six 
triple-pole, double-throw generator switches for throwing the ma- 
chines onto either the power or lighting busses, and below them, 
again, are six Ideal circuit breakers in the machine circuits. ®@ An 
interesting peculiarity of these switches is the fact that the hinges 
are used for carrying current, but are not depended upon, separate 
clips being provided each side of the hinge to grasp the blade, these 
clips being mounted on the same base and stud as the hinge itself, 
thus utilizing the carrying capacity of the hinge, but reinforcing it 
with clips to make it equal in conductivity with the clips grasping 
the outer ends of the blades. Each pole of the main switches con- 
sists of two blades. 

Of the two receding side panels, one carries the switches and 
circuit breakers of the power feeders and the other the switches of 
the lighting feeders. There are no indicating instruments in the 
feeder circuits, and no circuit breakers in the lighting feeders, but 
the latter are all fused on separate marble panels in the room af the 
rear of the switchboard. These panels appear in the illustration of 
the back of the board, which also shows the ingenious arrange- 
ment of the bus bars. The four positives and negatives are car- 
ried at the same height just below the machine rheostats, ‘the two 
equalizers being farther down. It will be seen that this arrange- 
ment throws all heavy copper down toward the floor, the lighter 
connections, voltmeter, rheostat, lamp wires, etc., being above and 
clear of the heavy busses. 

The six passenger elevators in this building are Sprague screw 
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Panet Box, EXCHANGE CourT BUILDING. 


machines, four of them being mounted in one double-deck. battery 
supplied by the four panels shown in the illustration, the other two 
being separately mounted in another part of the building. In addi- 
tion to these there are three electrically driven hoists made by the 
same company, one for ashes, one for safes and one for the mam- 
moth gate of decorative ironwork spanning the court entrance. 
This gate, which is shown in the initial illustration, weighs over 
5000 pounds, and is not counterweighted. It is pushed up by two 
plungers from below, the lower ends of the plungers being connect- 
ed by chains with the electrically driven hoist. The gate was built 
by the J. B. & J. M. Cornell Iron Works. 

The building is wired for 5500 lights. All the electrical work was 
done by the Tucker Electrical Construction Company, including 
a complete wiring system for telephone, telegraph, ticker, synchro- 
nous clock service, etc. The panel boxes are unusually neat, being 
lined throughout with marbleized slate, a marbleized slate cover 
being mounted on the inside of the hardwood door. Mounted 
under a sheet of plate glass on the inside of this cover is a com- 
plete diagram of the circuits attached to tle switches in that par- 
ticular panel box, with data as to the sizes of the conductors, so 
that it may be instantly told whether they are becoming overloaded 
or not. The chief engineer of this plant is Mr. C. E. Goodrich. 

THE WASHINGTON LIFE INSURANCE BUILDING. 

On the Ist day of May, 1897, an old building standing on the 
corner of Broadway and Liberty Street was vacated by its ten- 
ants preparatory to its removal to make way for a new structure. 
On the first day of May, 1898, the new building, twenty stories 
high and of the most elaborate and costly construction—that of the 
Washington Life Insurance Company—was opened to tenants. 
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VIEWS OF THE ISOLATED PLANT OF THE EXCHANGE CourRT BUILDING. 


Back of Switchboard. 
Four Elevator Panels. 
The Storage Battery. 


Frcnt of Switchboard. 
One of the Generating Sets. 
Two of the Boilers, 





eae 


2 —- _pSeeT 


we 


110 THE ELECTRICAL WORLD. 


A peculiarity of the electrical plant of this building is the fact 
that there was no consulting engineer connected therewith. The 
contract for the dynamos, switchboard and wiring, including the 
telephone and telegraph circuits, was let to the. Western Electric 
Company, the boilers and engines being contracted for separately. 
The plant is supplied with steam by three Babcock & Wilcox boil- 
ers, three Ball & Wood horizontal single-cylinder, high-speed en- 
gines being direct-coupled to three Western Electric multipola. 
generators, two of which are of 100-kw capacity and the third of 
50-kw capacity. These generators are fitted with the Western Elec- 
tric Company’s new brush holder, combining several advantageous 
features. The brush holding studs are mounted between two con- 
tinuous copper rings, one over the inboard and one over the out- 
board end of the commutator. Alternate brushes are metallically 
connected with one and insulated from the other, thus making these 
rings serve as cross-connecting leads in addition to their mechani- 
cal service. The brushes are supported from the field yoke on a 
rocker ring, and are also fitted with a single handle ior raising 
them all or for simultaneously increasing or reducing the pressure 
of all of them upon the commutator. The machines are also fitted 
with a new means of readily connectimg together the series field 
coils with accessible low-resistance joints. The plant runs at IIo 
volts, there being no motors of any consequence in the building, 
which is wired on the three-wire system and fitted with breakdown 
service on the Edison street mains at 220 volts. When running on 
the isolated plant the positive and negative lines are multipled, and 
the neutral with ample copper is the opposite pole. 

The switchboard is a remarkably neat one, surrounded above and 
below with a handsome brass grating. The feeders run from the 
switchboard to each pair of floors through the building, no circuit 
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THE CUSHMAN BUILDING. 

On the corner of Broadway and Maiden Cane a building cover- 
ing a plot of ground but 24 x 48 feet in size and rising to a height 
of thirteen stories, all told, has been recently erected, and, oddly 


BEHIND THE SWITCHBOARD, WASHINGTON LIFE BUILDING. 


enough, fitted with a complete isolated plant. It was originally in- 
tended to supply this building from the street service, but it being 
found afterward that it would be cheaper to run its own plant, in 
spite of the small size, the plant had to be designed to fit into the 


THE SWITCHBOARD AND ONE OF THE GENERATING UNITS IN THE WASHINGTON LIFE BUILDING. 


breakers being provided in the feeders, which are, however, fused on 
separate panels mounted behind the main board. The lines are run 
entirely in iron-armored conduit to marble-panel boards through- 
out the building. 

The engine room is handsomely finished in enameled white tile 
with vitrified tile floor. The elevators of this building are hy- 
draulic. 

’ The telephone, telegraph and signal service throughout the struc- 
ture is remarkably complete, being fitted with a main slate switch- 
board in the first floor, to which come all cables from the streets, 
From this board lead-covered cables are carried in the wire runways 
to distribution panel boards on the various floors. Each cable 
covers several floors, being pot-headed for the branches. The tele- 
graph, ticker and clock service, etc., is looped throughout the build- 
ing, all lines being put in series, while the telephone service is pro- 
vided with independent pairs, from the main switchboard up. From 
the panel boards on the different floors to the offices these signal 
wires are run above and behind a moulding, similar in shape and 
position to a picture moulding, and are enclosed beneath a sheet 
metal cover. All of this work, as well as the installation of the 
private branch exchange of the Washington Life Insurance Com- 
pany, was done by the Western Electric Company, under the par- 
ticular direction of Mr. J. M. Parker, of the contract department. 


spaces between the structural features in the sub-basement, and this 
difficult problem was left to the consulting engineers, Messrs. Os- 
terberg & Sutton. 

The sub-basement is immediately above the caissons on which the 
building rests, and is divided by three great latticed girders into 
four rectangular spaces, each about 12 x 24 feet in size. The solu- 
tion of the problem presented is an interesting one. In the first 
place it was desired to put in Sprague screw-type elevators. These 
are about 28 feet long, but when double-decked, thanks to their 
very lean proportions, they could just be squeezed between the 
struts of the girders. There being evidently no room for a boiler, 
this part of the equipment was omitted and steam is taken from 
the mains of the New York Safety Steam Power Company and 
paid for by meter. In such a small plant it is not, of course, desir- 
able to run more than one generating unit, and on account of the 
very high fixed charge of a breakdown service, which is, for a 
plant of this size, about $600 a year over and above the cost of cur- 
rent, it was considered desirable to ‘have some other form of reli- 
able reserve to tide over a brief breakdown to the generating unit. 
For this reason a storage battery was installed. 

The four small rooms available are used as follows: The first is 
made into a battery room and is divided from the rest of the sub- 
basement by a partition largely of glass to keep out the fumes; the 
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second is filled by the generating unit, pumps, hot water heater, 
etc.; the third by the switchboard and the battery booster; and the 
fourth constitutes the engineer’s headquarters, desk room, etc. The 
whole is finished in white, with an enamel tile dado, a vitrified tile 
floor and eventually a white finish will be put on all of the structural 
ironwork, making it a very attractive little plant in spite of its dis- 
advantageous location. 

The generating unit consists of a 25-hp Ideal engine coupled to 
a 20-kw Eddy dynamo, running at 300 r. p. m. This unusual ratio 
of engine to dynamo capacity was chosen because of the fact that 
engines will stamd without any danger whatever a continuous over- 
load much greater than will generators, and by making the genera- 
tor of ample capacity this overload feature can be made use of, 
and the engine can also be kept at a more economical point of cut- 
off, with a good economy in the generator. The plant runs at 230 
volts two-wire, as it was originally planned to work it with a break- 
down service. 

The switchboard consists of two panels, one for carrying the 
generator and feeder switches, the other the storage battery and 
booster control mechanism, and is flanked on either side by the 
controlling panel of one of the Sprague screw-type electric eleva- 
tors. Immediately in front of the switchboard stands the motor- 
driven booster, which in this case is not a differential machine but 
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THE SINGER BUILDING. 

The Singer Manufacturing Company, which is well known to 
the electrical trade through its association with the Diehl Manu- 
facturing Company, has recently constructed at the corner—of 
Broadway and Liberty Street, a handsome modern office building 
for its own use and for general office rental. The isolated plant is 
The equipment consists of four Ball 
dynamos. 


designed on some novel lines. 
& Wood engines direct-coupled to five Diehl 
these units, 25 and 50 kw, respectively, are, used for the lighting 
. 35-kw capacity each are used for running the 


Two of 


service and three of 
elevators, which are driven by Otis electric engines equipped with 
the Leonard system of control. As is well known, this system of 
control requires a generator for each elevator, there being no rheo- 
stats to cut down the rush of current in the motor in starting, the 
excitation of the generator fields being controlled by a rheostat 
in the car, the polarity and voltage of the generator being deter- 
mined thereby. With the motor fields constantly excited to satura- 
tion from a separate source, the direction and speed of the motor 
depend, of course, solely on the polarity and excitation of the 
generator, which in turn is directly under the control of the attend- 
ant in the car. In the equipment in the Singer Building the dy- 
amo armature is connected directly to the motor armature without 


even a switch in the circuit, there being no provision even for inter- 





GENERAL VIEW AND SWITCHBOARD IN THE CUSHMAN BUILDING. 


is fitted with a plain shunt winding controlled by hand through a 
rheostat on the board. In normal operation the lighting feeders are 
run directly from the generator, the electric elevators are connected 
directly to the battery and the booster is inserted to raise the dy- 
namo voltage to properly charge the battery. As there is no differ- 
ential winding to prevent the fluctuation of the battery load affect- 
ing the charging current, the latter increases somewhat when the 
elevators take current, but by a small amount when compared with 
the total current taken by the elevator motors. The fluctuation of 
dynamo voltage is thereby rendered negligible. The switching ar- 
rangements are so arranged that the motors can be thrown on the 
generator, the lights on the battery, or everything can be thrown 
together with the booster in or out, or boosting up or down. 

The battery consists of 118 “chloride” cells, with a capacity of 
400 ampere hours at a ten-hour discharge rate. The plates are 
mounted in glass jars, which are supported in sand trays placed 
in turn on glass insulators in a wooden framework. The rear tier 
is triple-decked, the forward tier betng lower, so that a comprehen- 
sive view of all the cells can be obtained from the engine room. 
The plates of adjacent cells are not burned into common busses, 
but the busses are bolted together by lead-covered bolts, thus mak- 
ing the cells far more readily removable at some sacrifice of con- 
ductivity. The steady load on the engine, because of the battery 
and the ability of shutting down at times of light load, must re- 
duce greatly the cost of steam, which for the months of May and 
June amounted to but $70 and $84 respectively. 

P. M. Mowrey & Co. were the contractors for the electrical work, 
the chief engineer of the building being Mr. John Leudemann. 


changing the connections of the dynamos and motors, so that each 
dynamo always drives the same motor, unless some temporary wir- 
ing is put in. 

The current for exciting the elevator dynamo and motor fields 
and operating the magnetically controlled elevator brakes is taken 
from the lighting system, and the following electrical safeties are 
easily provided. A slack cable-stop opens the supply of the dy- 
namo field and applies the brake; a switch operated by the safety 
catch on the car accomplishes the same; the governor in the head 
of the shaft opens the dynamo field circuit, but the opening is 
shunted by a resistance, so that it merely serves to slow the ma- 
chine down. A limit stop worked by the usual screw and dog ar- 
rangement on the machine operates, as the car approaches either 
limit of the shaft, a Geneva lock mechanism by which resistances 
are successively inserted into the dynamo field circuit, thus slow- 
ing the machine down step by step independent of the operator, 
until finally the brake is applied as the car reaches the limit. The 
whole system is a most simple one, the entire absence of switches, 
rheostats, circuit breakers and other more intricate current-control- 
ling mechanism in the motor circuits being remarkably different 
from the complications of other control systems. One of the ele- 
vators is fitted with a back gear, by which the worm of the tandem 
worm gear may be uncoupled from the armature shaft and driven 
at a considerably slower speed than the latter. This is intended for 
use in lifting safes or other very heavy weights, this elevator, its 
cable, sheaves, drum and gear being sufficiently heavy for this, and 
the back gear allowing the engine, dynamo and motor intended 
for running lighter loads at higher speeds to carry this heavy load 
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at a lower speed with no greater effort. The three elevator gener- 
ators are driven by two engines, two of the generators being 
mounted on opposite ends of one engine shaft. 

A novelty in elevator signals is in use in this building, each floor 
being represented in the car by a miniature lamp, which is illu- 


SwITCHBOARD, 


minated when the button 
on that floor is pressed 
and extinguished when 
the first car passes that 
floor, by an automatic 
machine in the head of 
the shaft, installed by the 
Elevator Supply and 
Repair Company.* By 
pressing a button any 
operator can prevent his 
car from extinguishing 
the signals, in case he 
does not stop for the 
passenger signaling. 
The switchboard 
shown in the illustration 
carries only the lighting 
system. It is equipped 
with lighting and power 
busses, throw-over 
switches, a breakdown switch for Edison service and switches and 
I. T. E. circuit breakers.in all of the feeders. One of the feeders 
runs up to a kitchen, wherein is prepared every noon a lunch for the 
president and officers of the Singer Manufacturing Company, the 
cooking being done entirely by electricity. It is intended, when the 
breakdown service is installed, to equip one of the elevators for use 
with the street current, and to accomplish this the armature will be 
rewound with two commutators, which, when connected in series, 
will make the machine available for running on 220 volts, and, of 
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course, a suitable form of controller will be put in. 

The building is equipped with one rather unusual application of 
and that is an electrically controlled trip or trigger for a 
This engine 


electricity, 
400-gallon stationary Champion chemical fire engine. 
a cylindrical steel tank with its axis mounted 
The tank contains sulphuric acid and 


consists simply of 
in journals. 
soda, and these chemicals are mixed when the tank 
This is accomplished by 


horizontally 
bicarbonate of 
is rolled through one half a revolution, 
weights, which are released by a trigger magnetically operated, the 
circuits being carried to many push buttons throughout the build- 
ing. Two complete tripping mechanisms and two sets of circuits 
are provided, two push buttons, one in each circuit, being side by 
side at all operating points. The tank discharges into a standpipe 


*See Tue ELectricat Wortp September a 1897. 
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running up through the building, with fire hose connections scat- 
tered throughout the different offices. By pressimg the button at any 
point a chemical stream can be obtained in a few seconds’ time. 
The engineer in charge of this plant is Mr. H. Bishop. 


The Long-Distance Telephone. 


The use of the long-distance telephone has diminished passenger 
travel on the railroads. The extent of the loss suffered by the 
railroads is not very well known, and the importance of it is not 
admitted by all; but the newspapers have now and then given cer- 
tain definite statements from well-informed men, says the ‘Railroad 
Gazette,” from which the following is quoted, and there can be no 
question that the value of the telephone is increasingly appreciated. 
Another bit of significant evidence, reported on good au- 
thority, is the statement of a railroad officer that the business of 
one of the limited trains between New York and Chicago has been 
practically ruined by the telephone. 

This result is not very surprising. One of the definite objects 
had in view in putting on 25-hour trains between New York and 
Chicago was the accommodation of brokers and business men of 
Chicago and the Northwest, who demanded quick time. Their 
trips to New York were taken on occasions of. utmost importance, 
when a little time meant thousands of dollars. By means of the 
“Limited” the broker or business man was taken to New York in the 

quickest possible way. He 
talked as fast as he rode 
and made an_ equally 
quick return to Chicago. 
The business man _ was 
willing to pay the price 
assessed for this develop- 
ment in rapid transit. 
Then came the _ intro- 
duction of the long-dis- 
tance telephone. People 
at first were slow in re- 
alizing its benefits. Slow- 
ly but surely they have, 
however, come to appre- 
ciate its significance. A 
broker or grain dealer in 
Chicago has in mind 
a “big deal;” he tele- 
if ‘graphs to New York 
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ELEVATORS IN THE SINGER BUILDING. 


“Call me up by 
The result is 
Having 


asking for certain information and adds: 
long-distance telephone and give me your answer.” 
that for $15 or $20 a talk is held with the New York man. 
received the telegram, he has had an opportunity to concentrate his 
expressions to the shortest possible statements; he has even jotted 
them down and at the proper time calls up his man and transacts. 
his business. So it is done every day. 


17 











Jury 30, 1808. 


Electroplating on Wood. 





BY C. F, BURGESS. 
An electrical industry of considerable importance is that which 
depends upon the deposition of metals from aqueous solutions ot 
their salts by the electric current, for the purpose ol imparting an 
ornamental or protective coating. The increasing uses which are 
being found for such coatings, and improvements in the processes 
for applying them, are contributing to a rapid growth of this 
industry. 


This work is confined almost entirely to the deposition of a 
although 


metal or alloy of metals on metallic surfaces, 
the deposition of metals on non-conducting substances 1s 
practiced to a limited extent in such processes as the 
manufacture of parabolic reflectors in which the metal is 


deposited on a prepared glass form, from which the coating» is 
afterward removed, and in the production of electrotypes which 
are made-in a similar manner, wax instead of glass forming the 
mould. Most books treating of the electro-deposition of metals 
refer to methods for coating leaves, flowers, wood and other non- 
conducting substances, and give various methods for so doing. 
These methods are usually so expensive and difficult of execution 
that they cannot be used extensively, though it is reported that in 
Germany the plating on wood has become an industry of some 
importance. 

There is little question that if an adhesive coating of metal could 
be easily and cheaply applied to wood and similar materials a con- 
siderable demand for such work might be found. Designs carved 
in wood and coated with copper and brass would compete with 
the rather expensive copper, brass and bronze castings used for 
ornamental purposes, and picture frames and mouldings could be 
given a true metallic surface instead of the metallic appearance, 
which is usually imparted by means of metallic paints, which have 
little durabjlity. The wooden handles of instruments, such as are 
used by surgeons and dentists, when coated with nickel would be 
both light and easily cleaned without the annoyance of the handles 
becoming loose and cracking when subjected to alternate wetting 
and drying. Innumerable instances might be mentioned where a 
metallic surface is desirable where great strength is not necessary 
and where lightness is advantageous, in which the electroplating 
process might find application, 

The prime requisite for producing such a deposit electrolytically 

is that the body to be coated shall have a conducting surface, and 
it is with the formation of such surfaces that the various processes 
have to deal. After such surfaces have been obtained the electro- 
deposition is quite simple. 
* Electrotypers obtain such a surface by applying a conducting 
graphite to the wax mould, but such surfaces not only require con- 
siderable care in application, but they are not adhesive, which, of 
course, is desirable in that work, but would be a drawback if a 
permanent coating is required. The application of gold leaf and 
metallic powders is open to the same objection. An ideal coating 
would be one in which the fibres are thoroughly impregnated with 
a metal, and it is with the view of forming such a coating that the 
following processes are used. 

As the metal in a liquid state cannot be absorbed by the wood, 
recourse must be had to the soluble salts of metals. By immersing 
the wood in solutions of such salts, the surface will become im- 
pregnated with the metal, which, however, is not in such a condi- 
tion that it will conduct the electric current, for there are no 
chemical compounds which will offer sufficient conductivity for 
the purpose in view. The next step then is to change the metal 
into its elementary condition, which may be accomplished by a re- 
duction process. 

The usual method of recovering a metal from a compouna # *y 
the use of a reducing agent, such as carbon, in the presence of a 
high heat, but such process is prohibitive on account of the action 
of the heat on the wood surface. For this reason an easily re- 
ducible salt must be used, which will not require the application 
of a high temperature to effect the liberation of the metal; such 
salts being those of gold, silver and platinum. 

A typical process of such a nature is that which employs a solu- 
tion made as follows:’ 1.5 g. caoutchouc and 4 g. wax are dis- 
solved in 10 g. carbon bisulphide, and this is mixed with solutions 
of 5 g. phosphorus in 60 g. carbon bisulphide and 4 g. powdered 
asphaltum in 5 g. turpentine. After immersing the wood in this 
solution and drying, it is dipped in a solution of 2 g. of silver ni- 
trate in 600 g. water until the surface assumes a dark metallic ap- 
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pearance, and after rinsing in water it is finally dipped in a solu- 
tion composed of 10 g. gold chloride in 600 g. water, after which 
it is ready to receive the electrolytic deposit. 

A somewhat similar method is the employment of a solution of 
chloride of gold or platinum in sulphuric ether, to which a solu- 
tion of sulphur in some heavy oil is added. On slightly heating 
this compound a sufficient consistency is attained to allow a film 
being laid on the surface to be plated. The object treated in this 
way is moderately heated in a muffle until sulphur and chlorine 
are completely volatilized, the gold or platinum adhering firmly 
to the surface.’ 

In a recent paper by Cowper-Cowles® on the electrolytic proc- 
ess for the manufacture of parabolic reflectors, a simple method 
is given for rendering glass surfaces conducting, which might pos- 
sibly be applicable to surfaces of wood. It is as follows: The 
surface is dipped into a solution consisting of .5 per cent. of silver 
nitrate, .5 per cent. of caustic potash, and .25 per cent glucose. 

None of these methods have been tried by the writer, but it is 
quite evident that they have one or more of the following objec- 
tions: expensive materials, danger to workmen, and time and care 
necessary for the operation. With the view of obtaining some 
process for obtaining this first metallic coating, which should be 
free from these objections, some work was carried on in the elec- 
tro-chemical laboratory of the University of Wisconsin, and with 
quite satisfactory results. 

The purpose was to employ materials less expensive than the 
silver and gold salts, and to effect the reduction by utilizing the 
reducing action at the cathode of the electrolytic cell. The inten- 
sity of the reducing action at the cathode depends upon various 
conditions, such as current density and nature of electrolyte, and 
is due to liberation of the materials which exist in the solution as 
the electro-positive ions. If a solution of a metal salt is used in 
which the metal is the positive ion, that metal will be deposited 
with a reasonably low-current density, and little or no reducing 
action will occur. If the current density be increased so that hy- 
drogen is liberated, or if a solution be used in which hydrogen is 
the positive ion, the well-known reducing action of hydrogen may 
be noted. If a potassium or sodium salt be used in the electrolyte, 
the reducing action is much more marked. 

The intensity of the reducing action at the cathode may be taken 


‘as approximately proportional to the amount of polarization at 


that electrode, when unattackable electrodes are used. Some 
measurements which were made to determine these values gave 
the following results. Employing carbon electrodes the maximum 
cathode polarization was found to be, with NaCl, 1.00 volt; with 
NH.Cl, .73 volt; with HCl, .32 volt; with KOH, 1.11 volt. These 
figures would indicate that the potassium and sodium salts are the 
best to use for the purpose in view, and this was confirmed upon 
trial. 

The following is a description of the process by means of which 
a metallic surface on wood and other non-conducting materials has 
been obtained. The wood is first immersed in a saturated solution 
of copper sulphate, and then thoroughly dried, leaving the pores 
of the surface filled with copper sulphate. On exposing to the 
action of hydrogen sulphide gas, or immersing it in an aqueous 
solution of that gas, the copper in the sulphate is changed to cop- 
per sulphide. A copper-conducting wire of small diameter is then 
wrapped uniformly around the object so that each portion of the 
surface shall be within about one-half inch of the copper conductor, 
and it is suspended as a cathode in a solution of common salt 
(NaCl). A current density of a rather high value is used, and the 
cathode products will decompose the copper sulphide, the action 
being represented by the following formule: 


CuS + H: = H.S+ Cu, 

CuS -t Na: = NaS 4 Ga: 

CuS + Na+ H = NaHS-+ Cu. 
Metallic copper is thus set free. This coating is black and without 
a metallic appearance, but it conducts the current as desired. It 
forms first at the points of contact of the wire and the wood and 
gradually spreads over the entire surface, the time necessary for 
this operation being about ten minutes, using the proper solution 
and current density. The object may then be transferred to the 
copper sulphate or other plating bath, where a coating to any de- 
sired thickness may be obtained. 

The coating thus formed will be an exact reproduction of the 


1“T’Electricien, Vol. XII., 1806, p. 208. 
?“TLondon Electrician,” 1889, p. 110. 
* “Journal Inst. Elec. Eng.,”” March, 1898. 
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surface of the wood, the grain being clearly shown, and will be 
sufficiently adhesive to stand grinding and burnishing. 

The purpose of transforming from copper sulphate to the sul- 
phide is to render the salt insoluble in water. Otherwise, on plac- 
ing the article in the bath of sodium chloride, the copper sulphate 
would be redissolved and no continuous coating could be formed. 
‘The copper sulphide, on the contrary, is quite insoluble, and it is 
also more easily reduced to the metallic state. 

Copper compounds are preferable to similar compounds of the 
other common metals, owing to the high conductivity of copper 
and the less stable compounds which it forms. 

In the process just described a separate bath is used for the re- 
duction of the sulphide, but this may be just as readily accomplished 
is some metallic bath where the metal is deposited simultaneously 
with the reduction of the sulphide. A potassium copper cyanide 
solution is such a one that the processes of reduction of the copper 
sulphide and the deposition of the metal from the solution may be 
carried on simultaneously, for here the potassium forms the electro- 
positive ion, while the CuCy: is the negative. The copper is de- 
posited by a secondary reaction. 

A solution of silver nitrate used in place of the copper sulphate 
will enable the process to be carried on more rapidly, though the 
greater cost of the silver salt is a disadvantage. 

If the material to be plated is one which will expand on absorb- 
ing moisture, it will do so when placed in the plating bath. Con- 
sequently, after it has received its metallic coating, upon drying 
it will contract and thus cause the coating to wrinkle up and be- 
come loose. This may be avoided by leaving the object in the bath 
for only a short time; then drying it, and repeating the process 
until the desired thickness is obtained. Or, the following process, 
which I have used satisfactorily, may be employed: 

The wood is first immersed in hot paraffin, which it readily ab- 
sorbs, and is thus rendered impervious to moisture. It is then 
placed in gasoline, which dissolves the paraffin near the surface and 
renders it capable of absorbing the metallic salt. The trouble 
caused by expansion is thus entirely removed. 

By the above process articles of wood, vulcanized fibre, and hard 
rubber have been given firm, adhesive coatings of copper, nickel, 
zinc, silver, etc., which were capable of being polished as readily 
as though deposited on metallic surfaces, and the process appears 
to be one which might readily be put to commercial use. It at any 
rate shows one of the many ways in which the oxidizing and re- 
ducing actions which take place at the electrodes of an electro- 
lytic cell may be put to a practical use. 


Valuable Electrical Patents of One Week. 





A surprising number of patents covering processes or machines 
which have already reached a wide use in the arts was issued on 
July 19. Among these are the following: The solenoid controller 
of the Walker Company; the regulating switch for boosters and 
auto-converters manufactured by the Westinghouse Company; the 
cast-in field magnet used by the Walker Company; the sectional or 
button rheostat manufactured by the Amierican Electric Heating 
Corporation; and a modification of the Sayers winding. Other 
patents of interest are those covering the division of field magnet 
poles to prevent distortion, the patent being owned by the Siemens 
& Halske Electric Company; a means of feeding three-wire direct- 
current circuits with single commutator rotaries, patented by Mr. 
B. G. Lamme; and a contact button electric railway system patented 
by Prof. S. H. Short. 


London’s Second Underground Electric Railway. 





/ 


The Waterloo & City Railway, an electric road about 1% miles 
long, and running in deep tunnels under the Thames, was recently 
opened to traffic. The road connects the Waterloo terminus of the 
London & Southwestern Railroad with the Mansion House. It has 
no intermediate stations, and will be operated with a five-minute 
service, the time between terminals being five minutes, with a max- 
imum speed of 25 miles per hour. The trains consist of four 
cars, with a seating capacity for 204 persons. Each end car is fitted 
with two motors, giving four motors per train. The acceleration 
and retardation of the trains are greatly aided by the considerable 
grades from each terminal downward to the section beneath the 


river. 
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The Siemens and Halske Magnetic Testing Apparatus.* 





BY DR. HUBERT KATH. 

Magnetic measurement has become a matter of great importance 
ever since the first dynamo-electric machine was constructed; and 
a good deal of pains has been taken to find suitable methods. 
Nevertheless magnetic testing with these methods may appear to 
be a troublesome thing, when compared with the simplicity of 
other measurements; for example, the determination of electrical 
resistance. However, the fault is not with the methods or with the 
apparatus, but it is caused by the want of any theory, giving a full 
account of all magnetic properties concerned in terms of a few func- 
tions and “constants.” If such constants were defined, it would be 
an easy task for apparatus builders to construct a handy instru- 




















ment for determining them. As a matter of fact, if the question is 
only to determine single values, there are many simple and skill- 
fully constructed instruments admirably adapted for this purpose. 
However, as matters are, a thorough knowedge of the qualities of 
any iron can be acquired only by ascertaining the whole set of 
values, as they are represented by general consent, by “magnetiza- 
tion curves” or “curves of induction.” But the methods which 
enable us to take these curves with some reliability—as, for instance, 
the magnetometric or ballistic methods—are hardly fit to be em- 
ployed by unskilled persons, requiring a great deal of attention 
even with the learned physicist. For these reasons it is proper to 
call attention to an apparatus, which will give scientific accuracy 
and yet which may be worked by unskilled hands. 

In order to state more precisely what is meant by “magnetic 
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values” we may briefly recall those magnetic properties of iron 
which are important to the electrician. Fig. I represents the usual 
form of induction curve, the magnetizing force 3C being the ab- 
scissa and the induction @ the ordinate. O A M (Fig. 1) repre- 
sents what is generally called the curve of induction, sometimes 
also the “virginal curve,” as it begins from the non-magnetic state 
of iron, ®@ = O, H = O. This is the principal curve wanted for the 
B 
calculation of field-magnets, giving by the ratio 4“ = —— the “per- 
Je 
meability” corresponding to each value of 3C or@, The curve MR 
K M is obtained by beginning with a high value of 3, decreasing to 
*A paper read on April 26 before the Elektrotechnische Verein, Berlin, and 
communicated by the author. See also ‘‘Elektrotechnische Zeitschrift,” June 
23, 1808. 








Jury 30, 1808. 


zero, reversing the magnetizing force, and increasing again to the 
same negative value of 3C; returning in the same way to M (M; Ri 
K, M), completing a “cycle of magnetization.” 



























The area of this gives us the hysteresis loss by the integration. 


I 
A inergs = SJ «46. 
47 


A cycle, like the one described, thus defines the losses by alternat- 
ing-current magnetization, which are of importance in transformers 
and other alternating-current machinery. To test samples of hard 
steel for permanent magnets, a cycle of magnetization, taken up to 
magnetizing forces of say 300 c. g. s. lines, will be sufficient. The 
value of the ordinate when 30 = O—viz., R or R:—is the residual 
magnetism, and the value of 3 when @= O—viz., K or K:—is the 
coercive force. 

Since eddy-current losses are not solely dependent on the mag- 
netic cycle, they cannot be expected to be indicated by a 
magnetic testing apparatus. Methods allowing measurements of 
eddy currents will therefore be somewhat difficult and require 
special arrangements. 

The requirements for a magnetic testing apparatus can be stated, 
according to the above remarks, as follows: The apparatus should 
not be difficult to work, and it should enable the operator to take 
magnetization curves similar to those represented by Fig. 1 within 
any reasonable range of magnetizing forces. The test-pieces should 
be simple in form. 

The Siemens & Halske magnetic testing apparatus will enable 
anyone to make tests in the way pointed out above. It was first 
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placed before the public by its inventor, Mr. Koepsel, in 1894.* The 
improvements in methods of magnetic measurement and magnetic 
materials since then led the author to some modifications of the ap- 
paratus and to the construction of suitable accessory instruments. 

The apparatus (Fig. 2) consists, as Figs. 3 and 4 show, of an iron 
yoke, J, embracing a cylindrical space in which is placed the mov- 
able coil, s, wound upon a rectangular frame and pivoted on a 
vertical axis. The frame is maintained in its zero-position by 
means of springs, one of which is to be seen in Fig. 3 above the 
frame of s. 

The ends of the testing-bar, P, are fixed into the yoke by means 
of the clamping-pieces, K, and screws. S is the magnetizing coil, 
which is so wound as to give a magnetizing force equal to one hun- 
dred times that of the magnetizing current ‘“m’’ in absolute units. 
Through the movable coil, s, an auxiliary current, kept constant 
during each test, is passed. The scale of the apparatus reads di- 
rectly the values of induction @, per square-cm. section of the 
bar, even for sections differing from the normal. To effect this, the 
current, h, in the coil, s, has only to be chosen inversely propor- 
tional to the section of the bar. 

The principle of the apparatus is the reverse of that of the modern 
type of ammeters. Instead of measuring the intensity of a current 
sent through a movable coil between the poles of a permanent 
electromagnet, as is done in the meter, the current in the coil, s, is 
kept constant and the varying intensity of the induction in the bar 
or the magnetism of the electromagnet is indicated by the deflec- 
tions of the needle. Some turns of wire round the yoke, which are 
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to be seen in Fig. 3, are connected in series with the coil, S, and 








*See THe ELectricac Wor;p, vol. XXIII, p. 649; vol. XXIV, pp. 81, 212, 266. 
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serve a special purpose. The lines of force in the magnetizing coil, 
S, outside of the specimen, would exert a disturbing effect. This 
is compensated for by creating an inverse magnetization of the 
yoke by means of passing the current, m, through these turns. 





Fic. 6 


Figs. 5 and 6 represent the whole magnetic testing arrangement, 
consisting of the magnetic testing apparatus, a resistance, Wm, for 
regulating the magnetizing current, m, the battery, E E E, and the 
resistance, Wn, for the auxiliary current, h. The battery (4 volts) 
which gives the magnetizing current, m, is supposed to be placed 
aside, as well as the amperemeter for measuring the currents, m 


-and h, which, being of the permanent magnet type, ought to be 


placed at some distance so as not to influence the indications of the 
apparatus. 

The influence of the earth’s field is reduced by placing the appa- 
ratus always in the same angular position. 

To measure both the currents m and hk with a Siemens and 
Halske milli-volt and ammeter of 1 ohm resistance the plug-switch 
shown to the extreme left in Fig. 5 has been constructed. 

The manipulation of the arrangement is very easy. The testing 
piece is chosen 200 to 270 mm. long, and, if a cylindrical bar, 6 mm. 
in diameter; in case of laminated iron, strips of 5 mm. breadth are 
made into a bundle about 5 mm. thick. After having fixed the 
testing piece the current, h, is adjusted to correspond with the sec- 
tion. To take a curve like O A M, Fig. 1, the operator simply 
closes the commutator, U (Figs. 4 and 6), and moves the sliding 
contact of rheostat, Wm, from point to point, reading at each step 
the value of 30 as.shown by the ammeter and that of @ on the in- 
strument dial. To take a hysteresis cycle the manipulator com- 
mences with a high value of the magnetizing force, for example, 150 
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c. g. s. units. The sliding contact may be supposed to rest on con- 
tact No. 3. It is turned then to No. 4,5.... to 24; then the current 
is reversed and the sliding contact moved gradually from 24 to 3. 
The corresponding readings give the curve (Fig. 1), MRK M. 
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As was noted above, the curves obtained in the apparatus are 
almost the same as the “absolute values” which would be derived 
from magnetometric observations of an ellipsoid. The proof of this 
is given by the test which was made on the apparatus recently by 
the German Physikalisch-Technische Reichsanstalt. Two bars, one 
of fairly hard steel, the other of very soft iron, were first tested in 
the apparatus; and then the corresponding curves of absolute values 


“ were determined. The results are plotted in Fig. 7, giving the 


upper halves of the cycles. By “absolute values” are meant values 
derived from ring or ellipsoid measurements, ballistic tests on 
yokes giving but approximate values. 

Of the tests with the steel bar, the dotted line was derived from 
the ellipsoid, and the full line from thé apparatus. To obtain the 
absolute values from the readings on the apparatus a correction of 
3 has to be made for each point of the curve. On the left side of 
the Fig. 7 the correction curves are plotted separately, showing 
how far and in which direction every point of the original 
curve has to be displaced (parallel to the axis of 30) in order to 
meet the “absolute curve.” 

With the soft iron bar it would have been impossible to draw 
the ellipsoid curve beside the curve of the apparatus on account of 
their proximity; however, the correction curve is given. In most 
testing the correction may be treated as a negligibly small quantity. 
For soft iron apparently it is very small, and even with harder ma- 
terial it is small relatively to the breadth of the curve. If the cor- 
rections are once made the test in the apparatus is as rigorously ac- 
curate as could be wished, even in scientific measurements. 


sv 
The Effects of Temperature on Insulation Materials. 





In the 1897-098 issue of “The Technograph,” published by the en- 
gineering societies of the University of Illinois, Prof. William Esty 
gives the results of a series of tests of insulation resistance of several 
materials at varying temperatures. The abrupt fall of the resistance 
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THE VARIATION OF INSULATION RESISTANCE WITH TEMPERATURE. 


of many materials used in armature and field insulation at tempera- 
tures approximating those at which such parts run is shown in the 
accompanying curves. It may be seen that dry linen gives the 
highest specific resistance, approaching the vertical asymptote at 
50° C. Paraffin paper comes next and silk cloth next, etc., in the 
list of materials experimented with, there being a great difference 
between the resistance of these materials and some others, such as 
manilla paper and muslin. 
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Dynamos, Motors and Transformers. 


ELECTRIC GENERATORS. Parshall and Hobart. Lond. 
“Engineering,” July 8—A continuation of their long serial (see 
“Digest” last week). In discussing commutator heating they give 
practical information, some of which is as follows: Copper 
brushes may be used to a density of 200 amperes per sq. im. of 
contact surface and even higher in small machines; carbon brushes 
should preferably ndt be run above 40 amperes per sq. in. of con- 
tact surface except in small machines, while under good con- 
ditions much higher densities may be used; the pressure need sel- 
dom exceed 2 pounds per sq. in. of bearing surface; 20 oz. per sq. 
in. is good practice; in railway motors this is considerably 
greater. At a peripheral commutator speed of 2500 ft. per min- 
ute, which corresponds to good practice, the rise of tempera- 
ture of the commutator will seldom exceed 20° C. per watt sq. in.; 
this may be greater with arrangement for ventilating; the rise 
of temperature should preferably not exceed 50° C. for run- 
ning at full load. The contact resistance of carbon brushes at 20 
oz. per sq. in. of bearing surface and at ordinary current den- 
sities and speeds is about 0.03 ohms per sq. in. of contact surface 
on each brush; the contact resistance for copper brushes need not 
exceed I-10 of this, and with good conditions will be less. In esti- 
mating the friction loss, the coefficient of friction under favorable 
circumstances is about 0.3. The application of these constants is 
illustrated with an example. Careful tests fail to show any consid- 
erable decrease in contact resistance on increasing the brush pres- 
sure beyond 20 oz. per sq. in., nor does it change greatly for differ- 
ent speeds and current densities. The loss through windage and 
bearing friction is dependent on the nattfre of the design and the 
method of driving; in certain high-pressure alternators it ranges 
from 1 to 3 per cent.; large, direct-coupled, slow-speed generators 
will have considerably less than 1 per cent., and those of 1000 kw 
or over should have a friction well within % per cent. A 
discussion of the design of the magnetic circuit is then begun; the 
solution of the magnetic problems is generally largely empirical 
on account of the very great difficulty in calculating the magnetic 
leakage and of determining the precise path ef the flux in the 
non-magnetic material; analogies between electric and magnetic 
circuits are misleading; for calculating purposes it is assumed that 
the magnetic flux distributes itself according to the reluctance of 
the several paths between any two points; the difference of the 
magnetic potential between two points is equal to the sum of the 
several reluctances between these points multiplied by the flux den- 
sity along the line over which the reluctances are taken; the pro- 
portion of leakage flux increases with the flux density in the core 
and with the magnetic force. The reaction of the armature is dis- 
cussed; with generators and leading. brushes the reaction is op- 
posed to the field magnets and increases the leakage; with motors 
and leading brushes it increases the flux and diminishes the leak- 
age; in an alternating generator it diminishes the flux with a lag- 
ging armature current or increases it with a leading current; in a 
transformer with a lagging current it diminishes the effect of the 
primary current, and with a leading current it increases it. The ef- 
fective flux is equal to the resultant magneto-motive force divided 
by the reluctance of the magnetic circuit; the effects of these re- 
actions must therefore be carefully calculated in the design of a 
magnetic circuit; there is no fixed ratio between the amounts of 
copper and iron required to produce a certain magnetic flux; the 
most economical result is arrived at by a series of trial calculations; 
the energy used in the field magnets with continuous current ma- 
chinery should not usually exceed I to 1.5 per cent., depending on 
the size and speed; in transformers the conditions are different, and 
the general design consists in securing a definite efficiency and saf- 
isfactory thermal conditions for minimum cost of material and 
labor. In continuous current dynamos the armature reaction, as a 
factor in determining the field magnets, is of greater importance 
now than heretofore, as the sparking and heating limits have been 
increased; there are numerous examples of good dynamos in which 
the magneto-motive force of the armature at full load is equal to 
those of the field magnets, and in certain satisfactory dynamos 
constructed by one of the authors it was 50 per cent. greater; 
this increases the series coils for a compound machine; from prac- 
tice it is found that the component of the armature magneto- 
motive force opposing the magnets is from 18 to 30 per cent. of the 
total armature magneto-motive force corresponding to a lead of 
the brushes of 9 to 15 per cent. of the distance between the neutral 
points. The armature reaction, therefore, greatly increases the ma- 
terial in the field magnets by increasing the economical length of 
the magnet coils and cores, which in turn increases the leakage. 
The output of alternators is now limited largely by the regulation 
as distinguished from the heating limit: for inductive lines for 
power purposes they are frequently designed with one-half the 
armature reaction that would be used for lighting; a fuller discus- 
sion of the reaction in alternators is promised. In continuous cur- 


loss 


rent machines the general practice is to laminate only the pole 
faces, but in alternators the cores, at least, should be laminated for 
their entire length; the pulsations of the flux, due to the varia- 
tions in the reluctance are greatest in the inductor type, and are 
one of the objections of most varieties of this type. 


THREE-BRUSH REGULATION FOR DYNAMOS.—Lond. 
“Elec.,” July 8.—An illustrated description of the Sayers automatic 
method. If an additional brush bears on the commutator about 
midway between the others the voltage between this brush and 
either of the others is practically the same, and about half the volt- 
age of the machine; if a load is then put on the armature the field 
is distorted and the voltage between the middle brush and the back- 
ward main brush is reduced, while the other is increased, the effect 
being proportional to the load within certain limits, depending on 
the permeability of the system. If the shunt of the machine be 
wound to give the light-load ampere turns with half the machine 
voltage it may be coupled with one end to the forward main brush 
and the other end to the middle brush; an increased load will then 
cause an increased voltage on the shunt, and therefore increased 
ampere turns, tending to a constant voltage on the machine termi- 
nals, or even a rising characteristic. The results of some expe- 
riences with a 300-ampere machine are given in the form of curves 
and tables, first with the shunt connected in the ordinary way and 
then in the new way; in the latter case the rise of pressure on the 
shunt between no load and full load is 22 per cent.; there was no 
detrimental sparking at the middle brush, which was of carbon, 
one-quarter inch thick. The arrangement can be easily applied 
to any existing machine having more than one coil in series (pro- 
vided there is an even number of coils), the coils being connected 
in parallel to adapt them to half the voltage. 


COUPLED MOTORS FOR VARIABLE SPEEDS. Carus- 
Wilson. Lond. “Elec. Eng.,” July 8.—A brief abstract of a Physi- 
cal Society paper describing the action of two electric motors 


coupled so that they will drive at different speeds. The two shaits, 
which are in line, are fitted with a bevel gear working with an in- 
termediate gearing whose axis is at right angles to that of the 
shafts, and which is free to rotate; by running the two motors at 
different speeds the revolution of the intermediate wheel will de- 
pend on the difference between the two speeds or on their mean, 
thus enabling any variation of speed to be produced. 

PRACTICAL USE OF SINGLE-PHASE MOTORS. Hoad- 
ley. Lond. “Elec. Rev.,” July 8&—An article on the use of such 
motors in England chiefly in connection with the Worcester plant, 
in which the single-phase current is used more for motor work 
than in any other town in England, except London; the aggregate 
of the motors connected is 90 to 100 horse-power. He endeavors 
to show that it is both practical and convenient to use such mo- 
tors, and that the interference in the supply of the light is not as 
great as has been claimed; the difficulties that exist are either not 
very great or can be overcome with more knowledge and ex- 
perience. Some data concerning these motors is given, and the 
charge for such power is discussed. Otherwise there seems to be 
nothing important in the article. 


THREE-PHASE, TWO-PHASE TRANSFORMER. McKis- 
sick. “Amer. Elec.,” July.—A short article orf the design, con- 
struction and test of a 2.5-kw transformer of this kind; the object 
was to determine how far theory dictated correct practice; the 
method of the design was due to Ryan and the Scott method of 
phase transforming was used. 

_ PHASE TRANSFORMERS.—“Amer. 
illustrated article of an elementary nature. 

COMPOUNDING AND EQUALIZING CURVES. Borden. 
“Amer. Elec.,”” July—Some curves obtained from three direct- 
connected dynamos. 





Elec.,” July.—A short, 


Lights and Lighting. 
LIGHTING A HALL.—Lond. “Elec, Eng.,” July 8.—Answers 
to a request to compare the annual cost of lighting a large hall 
by incandescent and arc lamps. 


PROPER METHOD OF ILLUMINATION. Bowman. 
“Elec. Rev.,” July 20.—A reprint in full of the paper which was ab- 
stracted in the “Elec. World,” July 9, p. 44. 


Power. 

COST OF WHOLESALE POWER.—Lond. “Elec.,” July 8— 
In the leading editorial of that issue the figures concerning the 
Lachine Rapids plant as given in Walbank’s recent paper, are sum- 
marized and deductions are made therefrom for the distribution of 
electrical energy from coal fields, as in Great Britain such large 
water powers do not exist. It is thought that the steam-driven 
machinery would cost about as much as the water power plant on 
so moderate a fall as at these rapids, and therefore this item re- 
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mains about the same; the cost of fuel, which must be added, is 
assumed ‘to be 0.2 cents per unit, based on a constant full load, 
hence this represents the cost which should be added in order to 
give the price at which power could be furnished from coal fields; 
the wholesale supply in that country from such a plant would there- 
fore not exceed 0.6 cents per unit at the substations, and a price of 
I cent per unit for wholesale or continuous consumption might 
therefore be profitable. (An abstract of Walbank’s paper is re- 
printed in the same issue.) 

ECONOMY IN POWER INSTALLATIONS. Eberle. Lond. 
“Engineering,” July 8.—A long abstract, with numerous tables and 
some curves, of the article noticed in the “Digest,” October 30; 
another abstract in English was noticed in the “Digest,” Jan. 15. 

Traction. 

CUTTING OUT BROKEN TROLLEY WIRES.  Folco. 
“Elek, Zeit.,” July 7.—A brief description of an arrangement 
which he suggests by means of which a trolley wire which has bro- 
ken and thereby becomes grounded is cut out of circuit. Ordi- 
narily when this occurs the circuit breaker at the station should 
open the circuit, but it will only operate when the ground connec- 
tion is very good, for otherwise the current will not be great 
enough; his apparatus overcomes this objection. The switches for 
cutting out sections are replaced by his automatic apparatus, the 
coils for which are not connected in the main circuit, but in a spe- 
cial circuit, which, under normal conditions, is almost entirely 
without current: when the wire is broken the main current must 
pass through this coil of the last automatic apparatus, through 
which it has to flow to the break; this will operate the cut-out at 
that point. The arrangement is shown diagrammatically in the ad- 


joining figure, in which A A is the trolley wire and S a feeder; 
four of the automatic cut-outs are shown below, and the circuits 
will explain themselves; if the wire should break and be grounded 
between any two of the cut-outs, then the nearest cut-out between 
it and the station will operate and all the sections beyond, as also 
both ends of the broken wire will be disconnected. One of the 
conditions is that current must be flowing to cars beyond the break, 
which condition is generally fulfilled; the end sections, as well as 
the one to which the feeder is connected are not protected, but 
they may ‘be made as short as is desired. 

UNDERGROUND RAILWAY IN LONDON.—Lond. 
“Elec.,” July 8.—Extracts from the prospectus of the Brompton 
and Piccadilly Circus Railway Company, which it is proposed to 
construct between South Kensington and Piccadilly Circus by 
means of the double deep-tunnel system. The length of double 
track is to be 2 miles, and the tunnels 11.5 ft. in diameter; there 
are 7 stations in all, and the single trip is to occupy ten minutes; 
the detailed estimated expenses are given, and a comparison made 
with those of the Liverpool and the City and South London rail- 
ways. 

MONT SALEVE. Jacquin. “L’Eclairage Eiec.,” July 2.—A 
long, illustrated description of this electric mountain railway near 
Geneva. This line was opened in 1892, and is said to be the oldest 
rack and pinion line which is operated electrically. 

HALIFAX.—Lond. “Elec.,” July 8—An illustrated description 
of this new trolley line. 

SLIDING BAR CONTACT. Stobrawa. Lond. “Elec. Rev.,” 
July 8.—A translation in abstract, with the illustrations, of the ar- 
ticle noticed in the “Digest” June 12. 

AUTOMOBILES. Reyval. “L’Eclairage Elec.,” July 2.—Illus- 
trated descriptions of those made by a French company, including 
a diagram of the controller; the motors drive the rear wheels by 
means of a chain. 


RENTED POWER OF RAILWAYS.—“Amer. Elec.,” July.— 
Replies received to an inquiry by that journal sent to the various 
railway companies in this country which rent or purchase their pow- 
er from other companies, and asking them the price which they 
pay for the power. No general summary can be given, as the condi- 
tions in the various cases are so different. 

APPLICATION OF ELECTRICITY TO STEAM RAIL- 
WAYS. Brangs. “Elec. Rev.,” July 20.—A reprint of a short pa- 
per read before the American Railway Master Mechanics’ Asso- 
ciation. He reviews the various methods by which electricity can 
be applied to heavy electric railway work, and believes it is safe to 
say that the possibilities in the near future will overstep even the 
most sanguine expectations. 


Installations, Systems and Appliances. 


ACCUMULATORS FOR LIGHTING AND TRACTION 
SYSTEMS. Rider. Lond. “Elec. Eng.,” July 8—A reprint of his 
Municipal Electrical Association paper. He discusses and de- 
scribes the various applications, showing the methods of connect- 
ing the batteries, and disctissing the advantages. The efficiency of 
the accumulators in watts will seldom exceed 75 per cent. under 
ordinary conditions; the prime cost of a battery for a given kw 
output and for a five-hour discharge is roughly the same as for 
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steam dynamos and boilers for the same output. For the contin- 
uous current lighting station he shows two systems of connecting 
for the three-wire system; in the first, most of the dynamos are 
connected directly to the outer mains only, there being two sep- 
arate dynamos for balancing the accumulators and the circuits, reg- 
ulating cells being cut in and out as required; he thinks it much 
better, however, to have the battery charged and discharged as a 
whole, in order to treat all cells equally, and this is not possible 
with this arrangement; he therefore recommends another, which is 
preferable; in this all the dynamos are connected directly across 
the outers, two smaller ones, in series, having a middle wire connec- 
tion besides; there are no regulating switches at all, except when 
the battery is being discharged; no variation of the voltage of 
the dynamos is required in charging, as the extra voltage is added 
to the voltage of the bus bars by means of a small booster in the 
charging circuit; there is one of these on each side of the system; 
during discharge the pressure is varied by means of back E. M. F. 


cells. For alternating current lighting stations he also advocates 


the use of accumulators, as they can be used as a standby for the 
exciting plant, or in small stations to run the plant during the 
hours of light load, through the medium of a motor alternator; 
the plant could conveniently consist of an engine, motor and dy- 
namo on the same shaft, with a clutch coupling between the en- 
gine and the two dynamos, which latter are permanently connected; 
during the daytime the engine would drive both, the continuous 
current dynamo charging the cells, whereas when the engine is 
shut down the continuous current dynamo is used as a motor to 
drive the alternator. The great advantage of using accumulators 
in traction power houses is shown by means of a load curve, where 
it was found that with this addition one dynamo will easily do the 
work of two, and can be kept at a very regular load, so regular, in 
fact, that lighting could be done from the same machines; the bat- 
teries are then connected directly to the bus bars without any reg- 
ulating switches, but they must then be of ample size, with a low 
internal resistance, and the dynamo should be shunt-wound with a 
falling characteristic; a booster is used for fully charging the cells. 
In order to assist the battery to discharge when the total load ex- 
ceeds the output of the dynamos at a charge when the load is less, 
a compound-wound booster is sometimes used, as is shown in an 
illustration; it is motor-driven and has two field windings in oppo- 
sition to one another; when the line current is equal to the output 
9 the dynamos the two windings neutralize each other and the 
ooster will develop no voltage, but when the line current is less 
the shunt winding will predominate, and the booster will charge 
the cells whereas when the line current is greater a series wind- 
ing will change the polarity and add pressure to the battery circuit, 
helping it to discharge. The great complication in the use of au- 
tomatic switches and the irregular chargings of the cells are 
strong arguments against their use; they will not be necessary 
when the battery is large enough to do its work. Accumulators 
are also of great service in the substations at the ends of long trac- 
tion systems. He recommends the use of batteries when tramways 
are supplied from lighting stations, which is greatly to the advan- 
tage of the latter; during the evening the machines could be used 
for lighting, and the accumulators for traction, while after mid- 
night the batteries could ‘be charged, so that the load on the boilers 
and engines is nearly constant. The discussion, which is reprinted, 
is favorable to the use of accumulators. 

250-VOLT INSTALLATIONS. Passavant. “Elek. Zeit.,” July 
7.—A reprint of a recent paper in which he describes a new mate- 
rial and some new wiring accessories for 250-volt lighting systems; 
an illustration is given of an improved form of switchboard for in- 
stallations in houses, the chief object of which is to avoid the 
short circuiting occurring where formerly the wires crossed near 
each other. For fuses one of the largest companies in Germany 
has found that silver wire offers a very excellent material; it is 
much more reliable than lead and for smaller cross-sections it can 
be made much more reliably and accurately than when lead is 
used; the interior part of the plug fuses is filled with plaster of 
paris; up to 25 amperes these fuses ‘are very satisfactory. A device 
is also described, the object of which is that fuses for different 
currents cannot be inserted in the same screw plugs; a small, me- 
tallic ring in the socket prevents any but the proper plug from ve- 
ing screwed in and held fast in the socket: fuses for even stronger 
currents than 25 amperes are now also made of silver, either as 
single wires or as several in parallel; tests have been made up to 
200 amperes. He claims that apparatus now exists which is very 
satisfactory for voltages up to 250, and is quite reliable. Switches 
should be determined to a certain extent by the watts—that is, 2 
good switch for 20 amperes at 100 volts would be reliable for 10 
amperes at 200 volts; he claims that an installation made for 250 
volts is even more reliable than one for 125 volts, partly because 
the current is smaller and partly because any faults will develop 
very quickly. The discussion is also published, but appears to con- 
tain nothing of importance. 


CENTRAL STATION STATISTICS FOR GERMANY. 
—“Elec. Zeit.,” July 7.—A very complete table of statistics, cover- 
ing nineteen full pages of data for the year ending March 1; there 
are also included a summary and some editorial remarks; only such 
central stations are included which supply whole cities or dis- 
tricts. The number of central stations is 375; the continuous cur- 
rent is exclusively used in 81 per cent. of all the stations, and repre- 
sents 59 per cent. of the total power; this does not include those 
which also use the single-phase or three-phase alternating current; 
the number of continuous-current stations has greatly increased, 
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but the percentage of the total power is slightly less, owing to the 
fact that one large station has also adopted the three-phase cur- 
rent; 89 per cent of the continuous current stations use accumu- 
lators to the amount of 31 per cent. of the total power of the 
stations; accumulators have been added to many of these, in order 
to enlarge the capacity of the station. The number of alternating- 
current stations has increased only slightly, but the power repre- 
sented has increased more; twenty-nine stations, as compared with 
twenty-six for the previous year, use the alternating current alone, 
and represent 14,706 kw; the number of three-phase stations in- 
creased from sixteen to twenty-three, and the power represented is 
14,195 kw, an increase of more than 84 per cent; besides these, 
there are fifteen using the three-phase and continuous current and 
five using the alternating and continuous current; these compara- 
tive figures are given in a separate table; 58 per cent of all the 
stations are run exclusively with steam, and this represents 84 per 
cent. of the total power; 14 per cent. use water power exclusively, 
and, although their number has increased, the total power has di- 
minished; those using water power and steam have increased con- 
siderably—namely, from 45 to 76—and the power from 5255 to 922 
kw; the number of stations using water alone are almost exclu- 
sively of less than 100 kw, and are, therefore, only quite small; 
36.5 per cent. of all the stations are run partly by water power; gas 
power is being used more, but almost exclusively for small sta- 
tions. 61.6 per cent.—that is, more than half the stations—have 
a capacity of less than 100 kw; 142 have from 1o1 to 500 kw, 20 
Irom 501 to 1000; 14 from I001 to 2000, 8 from 2001 to 5000, and 3 
with more than 5000 kw; the largest station in Germany is one of 
those in Berlin, having a capacity of 6708 kw. During the past 
year the increase has been quite great; the number of continuous 
current stations using no accumulators has diminished; the total 
motor load has increased greatly. Another table gives the number 
of lights and the power of motors connected, making a total of 
111,539 kw, the motor load being 28.9 per cent. Another table 
gives what is called the “degree of saturation” of a number of the 
cities in connection with the lighting; this gives the number of in- 
candescent and arc lamps (the latter reduced to the former) per 
1000 inhabitants; this is greatest in Bremen, where it is’ 338; in 
Berlin it is 178; in Hamburg, 134; in some of the smaller cities it 
1s nearly 300. 


WINCHESTER.—Lond. “Elec.” and “Elec. Eng.,” July 8—A 
brief, illustrated description of this plant, which has been erected 
for a capacity of 6000 lamps of 8 cp; there is a battery of accumu- 
lators of 230 cells, and the balance on the three-wire system is 
maintained by motor-driven boosters, or what is called a balancing 
transformer. 


EDINBORO’. Newington. Lond. “Elec. Eng.,” July 8—A re- 
print of a recent paper giving a brief description of this plant, 
which was designed by Professor Kennedy. There are four direct- 
coupled sets at 390-kw capacity, two for the low-tension continu- 
ous-current system and two jor the high-tension alternating-current 
system; two batteries of accumulators are also used. 


WAKEFIELD.—Lond. “Elec. Rev.,” July 8.—An illustrated de- 
scription of this single-phase alternating-current plant, in which 
20v0 volts are used in the feeders and 4oo volts on a three-wire 
system in the distribution; there is also a four-cell refuse destruc- 
tor plant in connection with this. 





UNIFORMITY IN PLANT AND APPARATUS. Wording- 
ham. “El’ty,” July 20.—A reprint of the paper noticed in the 
“Digest ” July 9. 


Wires, Wiring and Conduits. 





-ELECTRIC WIRING. Gardner. “Amer. Elec.,” July.—Va- 
rious comments on changes which have developed in wiring meth- 
ods. He does not favor the plain gas pipes with wires drawn into 
them; in a wooden timber building he thinks porcelain work is the 
safest. 


Electro-Physics and Magnetism. 


ROTATION OF CATHODE RAYS. Braun. “Wied. Ann.,” 
No. 6; abstracted briefly in Lond. “Elec.,” July 8—A thin bundle 
of cathode rays strikes a fluorescent screen at the end of a vacuum 
tube; a bar magnet penetrates through the vacuum through this 
screen, and is protected by a glass tube; the rays then form a ring 
around the bar magnet. He investigated “whether this ring rep- 
resents the influence of cathode rays, which are in a state of rapid 
rotation around the pole;” several tests showed that there was no 
evidence of rotation. 


TRANSPORTABLE X-RAY APPARATUS. Levy. “Elek. 
Zeit.,” July 7.—A reprint of a brief, illustrated paper describing a 
simple, portable apparatus, devised by him. 


IMMERSED LUMINOUS ELECTRODES. Braun. “Wied. 
Ann.,” No. 6; abstracted briefly in Lond. “Elec.,” July 8—Alu- 
minum electrodes can be used for the chemical rectification of cur- 
rent; in this connection he discovered that the aluminum electrode 
‘in the electrolytic cell emits over its whole surface a white or yel- 
lowish red light. The phenomenon is best studied by means of a 
thin strip or wire of aluminum, which is viewed in a revolving 
mirror. The luminosity gradually disappears with a constant cur- 





rent, 
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POTENTIAL FALL IN GASES. Capstick. Lond. “Elec.,” 
July 8—A brief editorial abstract of a Royal Society paper on 
the cathode fall of potential in gases. He gives the details of his 
experiments, which show that if the gas is pure and dry, the elec- 
trodes clean, the metal not acted on chemically by the gas, and the 
current not so strong as to make the negative glow cover the 
whole cathode or extend to the walls of the tube, then the cathode 
fall has a definite value for each gas, which value is independent of 
the pressure or the current strength, appearing, in fact, to be a con- 
stant for the gas. He endeavored to find whether there is any in- 
telligible relations among the falls of three gases, one of which 
is formed by the combination of the other two. The value found 
for hydrogen was 208 (presumably volts), which agrees closely 
with the result of Warburg. 

ELECTRIC AND MAGNETIC FIELDS. Lienard. “L’Eclair- 
age Elec.,” July 2—A highly mathematical article on the electric 
and magnetic field, produced by an electric charge concentrated at 
a point and moved in any desired way. 

THEORY OF THE HALL EFFECT IN A BINARY ELEC- 
TROLYTE. Lehfeldt. Lond. “Elec. Eng.,” July 8—A brief ab- 
stract of a Physical Society paper in which he discusses the ef- 
fect which might be expected by theory; his theory is in favor of 
the negative results of Roiti and Florio, 

THERMOPHONES. Braun. “Wied. Ann.,” No. 6; abstracted 
briefly in Lond. “Elec.,” July 8—He shows that the effect noticed 
by Preece in 1884—namely, that sound may be propagated by the 
periodic changes of temperature produced by an oscillating current 
—is essentially the same as the phenomenon noticed recently by 
Simon, who used the are as a telephone transmitter. The Preece 
effect can be indefinitely increased in sensitiveness by superposing 
the variations on a strong, steady current, the variations being di- 
rectly proportional to the latter. 


Electro-Chemistry and Batteries. 


ELECTROMOTIVE PROPERTIES OF CHROMIUM. Hit- 
torf. “Wied. Ann.,” No. 6; abstracted briefly in Lond. “Elec.,” 
July 8—He describes the electrochemical properties of this metal, 
which can now be obtained in large quantities. It appears in three 
different states, which are usually shown only by different metals; 
in the inactive state it is a noble metal, reduces no other metal from 
its salt solutions, and stands at the electro-negative end of the se- 
ries, next to platinum; in another state its place is immediately 
above zinc, and it precipitates other metals from their solutions; 
in the active state it takes up three times the amount of the anion 
which is taken up in the inactive state; the active state is that pos- 
sessed by fresh fractures of the metal; it quickly passes into the 
inactive state when exposed to air. As an anode it may, with the 
same electrolyte, assume its three grades, according to the solvents 
and the temperature; its most stable condition at ordinary tem- 
peratures is that- which corresponds to the passive state of iron. 


ELECTRO-DEPOSITION OF PLATINUM. Cowper- 
Coles. Lond. “Elec. Rev.,” July 8; reprinted in “El’ty” (N. Y.), 
July 20.—Brief descriptions of a number of different published 
processes. 

ELECTROLYSIS OF CHLORIDE OF CALCIUM SOLU- 
TIONS. Oe¢ettel. “Zeit. f. Elektrochemie,” July 7.—A description 
of his extended researches made in 1894; the results agree almost 
completely with those obtained by Foerster and Bischoff. 


Units, Measurements and Instruments. 


BRIDGE METHOD OF COMPARING LOW RESIST- 
ANCES. Callendar. Lond. “Elec.,” July 8—Some remarks on 
the method of Muller and Wallau, which was described in the 
“Elec. World” March 5, page 296. He calls it a bridge method, 
and states that if not the most expeditious in most cases it is cer- 
tainly one of the oldest and simplest, and with suitable apparatus 
may be made the most accurate method of comparing low resist- 
ances; the only new feature in this method, as recently described, is 
the use of a pair of 10,000-ohm boxes instead of a slide box or 
slide wire; the substitution was originally proposed by Lord Ray- 
leigh as a makeshift for a high-resistance slide; for low resistances 
it is particularly objectionable, partly on account of the expense 
and partly on account of the want of sensitiveness; it is far pref- 
erable to use a slide wire and a galvanometer of low resistance. 
It is not generally necessary, as claimed by the authors, to take four 
separate observations, more particularly if a high-resistance slide 
is used, provided the ends of the slide wire are connected directly 
to the potential terminals at the outer ends of the unknown resist- 
ance and the other one, by wires of relatively low resistance; the 
batteries supplying the main current must not be connected to the 
ends of the slide wires or to the potential terminals, but to the main 
current terminals of the resistance under test. The great ad- 
vantage of this method over the potentiometer method is that it is 
quite unnecessary to keep the testing current rigorously constant, 
as claimed by the authors; it is also possible to use much smaller 
testing currents without loss of accuracy. The Kelvin double 
bridge method possesses several advantages, but is of much less 
general application. He then describes some tests made with this 
single-bridge method for measuring some low-resistance shunts 
at a railway power house, and the results were very satisfactory; 
he used a slide wire; an equally accurate determination could not 
have been made with the shunts in position, under these condi- 
tions, with so little trouble, by any other known method. 
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APPARATUS FOR TESTING RAILS.—Lond. “Elec. Rev.,” 
July 8, and Lond. “Lightning,” July 7.—A brief, illustrated de- 
scription of a convenient switchboard for use in measuring the 
resistance of rails at the foundry. A current from a battery of ac- 
cumulators is passed through the rail, which is laid on two knife 
edges separated a fixed distance, and connected to a volt meter; the 
current and the voltage are measured, and by means of a table the 
resistance is obtained directly. It is only for testing rails at the 
factory and not in place. The resistances measured are as low as 
0.0001. 

JOINT TESTING. Constable. Lond. “Elec. Rev.,” July 8— 
An illustrated article supplementary to the one by Raymond-Bar- 
ker noticed in the “Digest ” May 28, and describing a zero method; 
in the present article some modifications are described and dis- 


cussed. 


eee 


ACTION OF CONDENSERS FOR INDUCTION COILS. 
Dell. “Elec. Rev.,” July 20.—A short description of some experi- 
ments. He used a separate interrupter for the induction coil, oper- 
ating it by an independent battery, and then repeated various ex- 
periments with and without the condenser; the make and break of 
the coil itself was locked, and he claims, therefore, that its con- 
denser was out of use; the condenser, which he switched in and 
out of circuit, appears to have ‘been connected across the spark 
gap of the independent interrupter. Vigorous sparks were ob- 
tained from the secondary, but those at the break of the primary 
were very small, when the condenser was used; but when it was 
cut out, the opposite was true; when a Leyden jar or Tesla coil was 
connected in the secondary in shunt to th® spark gap, the con- 
denser had no effect, as it was immaterial whether it was used or 
not; the same was true of a double cathode Crookes tube attached 
to the Tesla coil; neither was there a noticeable difference observed 
when Geissler tubes were attached, although a slight difference was 
obtained with a very long tube. He concludes that the condenser 
destroys the spark at the break of the primary and makes the spark 
in the secondary; if the arrangement does not require a spark 
larger than that obtained without condensers, the condenser is en- 
tirely without effect. He also noticed that when the spark gap was 
closed, or very nearly so, there was an interference of some sort 
with the running of the interrupter. (He says nothing about the 
capacity of the condenser, and it would seem that this might affect 
the results considerably.) 

RESISTANCE FOR LARGE LOADS.—‘“Amer, Elec.,” July. 
—An illustrated description of a wire resistance and another of a 
lamp resistance which was designed for simplicity and cheapness. 
A low-grade steel wire of No. 14 was used, and could easily carry 
10 amperes; it was mounted in successive zig-zag lengths, which 
were equal to each other and could be variously connected to- 
gether. 


Telegraphy, Telephony and Signals. 
TELEPHONE EXCHANGE IN PARIS. Touanne. “Jour. 


Telegraphique,” June 25.—The beginning of a well-illustrated de- 
scription of the large central exchange on Gutenberg Street. 

RAILROAD TELEPHONE. Bernheim system. ‘“L’Elec.,” 
July 2 and 9.—An illustrated description of this system, which is 
used by the Northern Railroad of France. 

TELEGRAPHY AND TELEPHONY IN SWITZERLAND. 
—“Elek. Zeit.,” July 7.—Long extracts, with tables, from recently 
published statistics for 1897. 

COMMUNICATION IN TRAINS. Lond. “Elec. Eng.,” July 
8.—A brief description from the London “Times” of the method 
used on the Great Eastern Railway. 


TELEPHONE ANNUNCIATOR. Brown. “Amer. Elec.,” 
July.—A note stating that if a small piece of paper is placed be- 
tween the ‘hammer and the bell of a telephone call it will be held 
there if the bell is not rung, but will drop out if it is; a person 
who has been absent from his office can in this way tell whether 
the bell has been rung during his absence. 


_ SWITCHBOARD DROPS. Miller. “Amer. Elec.,” July.—An 
illustrated description of a self-restoring switchboard drop for tele- 
phone work. 

INDEPENDENT TELEPHONY AT THE TRANS-MIS- 
SISSIPPI EX POSITION.—“West. Elec.,” July 16—Short de- 
scriptions of some of the exhibits. 


Miscellaneous. 


MEASURING CAPACITIES. Peukert. “L’Elec.,” July 2.—A 
French translation of the article noticed in the “Digest” Feb. 19. 


EFFECT: OF ELECTRICITY ON PLANTS.—Lond. “Elec. 
Rev.,” June 24.—A note stating that the Cabot Tower, which is be- 
ing constructed at Bristol, is to be provided with collectors for at- 
mospheric electricity, the currents from which will pass into exper- 
imental gardens; the wires are to end in the ground in earth plates. 


TELEPHONE INDUCTION COILS. Holmes. “Amer. 
Elec.,” July—A note stating that the coils used by the largest com- 
pany in this country measures about 0.4 ohm in the primary and 
{9.5 Ohms in the secondary of one style and 14.5 in another, This 
secondary resistance is very low compared with those formerly 
used, but they seem to work as well on long as on short lines. 
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A Semi-Dry Battery. 


The Electric Gas Lighting Company, Boston, Mass., is manufacturing a 
semi-dry battery, which is recommended as being adapted for gasoline engine 
launch work, portable gas engines for agricultural purposes, nickel-in-the-slot 
machines and similar work, requiring hard and exacting battery service. The 
trade designation of this cell is the “Sampson semi-dry battery.”” The cell was 
designed to meet the requirements for a portable, non-spillable, open circuit 
battery, which should be contained in a jar not easily broken and possess great 
initial strength and long life, even exceeding the No. 2 Sampson battery. 

The negative element of the cell is a hollow fluted carbon cylinder, around 
which is fastened a strong linen bag, containing a large amount of specially 
prepared depolarizing compound. A heavy reinforced cylindrical zinc forms 
the other element. Both elements are sealed in a porcelain jar with a prepara- 
tion of black wax, thus obviating the possibility of spilling the fluid. The dry 
salts are placed in the jar, and it is only necessary to fill the latter with water 
to make it ready for immediate use. 





Belt Dressing. 


A good belt dressing, as every engineer knows, not only adds to the life 
of the belt, but enables it to transmit more power. Not only is more power 
transmitted, but a very important advantage is secured in reducing the strain 
on the bearings, because a belt treated with a dressing can run slacker than 
one not so treated. A tight belt necessarily puts much more strain on the 
bearings than a slack belt. 

The Cling-Surface Manufacturing Company, 1o Court Street, Buffalo, N. Y., 
manufactures a belt dressing which is known in the trade as “Cling-surface,” 





RUNNING SLACK BELT. 


and which, when applied to belts, penetrates the leather, canvas or rope and 
produces a smooth and clinging surface. It does not oxidize or evaporate, as 
do grease or oil, consequently what goes into the belt remains there. 

The accompanying illustration gives a good idea of the result of using this 
belt dressing. Formerly this particular belt was kept taut in order to trans- 
mit the necessary power, but since the application of ‘“‘C'ing-surface”’ the belt 
runs slacker and, it is stated, develops more power than it did formerly, at the 
same time relieving the strain on the bearings. 

“‘Cling-surface”’ is very extensively used by all manufacturing concerns, and 
judging from testimonial letters received by the company it is giving excellent 
satisfaction to those who are using it. All report less wear and tear and more 
available power. 


Self Cooling and Water Cooled Transformers. 


Other conditions being the same, the temperature of a transformer depends 
upon the surface*exposed to the cooling medium. 

As the capacity of a transformer is increased its external or radiating surface 
increases much more slowly than does the loss, so that the dissipation of the 
heat generated becomes a more and more serious problem as the capacity of the 
transformer is increased. In order to obtain a radiating surface which should in- 
crease in a somewhat more adequate proportion to the capacity of the trans- 
former, the Westinghouse Electric & Manufacturing Company several years ago 
changed the design of its transformer from the long type, in which a great por- 
tion of the coils was inclosed by the iron, to a type having a short length of iron 
and a great portion of the coils outside the iron. The idea was then conceived of 
dividing the winding into several thin parallel coils, and spreading these apart 
outside of the iron. This method of spreading the coils, which gives an enor- 
mous increase in radiating surface, not only makes a remarkable difference in 
the temperature of the ends, but also in the average temperature of the trans. 
former, and it has been found by careful measurement that where the coils 
are thin and spread well apart, the temperature of the ends is practically the 
same as the temperature of the interior of the transformer. This is what would 
be naturally expected, as the coils being thin, the portion in the iron being 
short and the copper an excellent conductor of heat, the heat generated in that 
portion of the coils under the iron is conducted to the ends, from which it is 
readily dissipated into the surrounding medium. The converse of this is also 
true. Where the coils are thick and are not separated or spread, there will be 
some portion of the coil which will be at a temperature very considerably 
higher than that indicated by the increase in the resistance of the windings, 
which necessarily gives the average temperature of the windings. The maxi- 
mum and not the average temperature is the dangerous one. 
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The great advantage of the spread coil method of ventilation is that the gain 
in radiating surface is obtained without increased weight and without sacrificing 
the efficiency of the transformer. Where the spread coil is not used there are 
only two ways of increasing the radiating surface—one is to separate the coils 
from one another by spacing strips, the other to so proportion the shape of the 
transformer that there will be a large amount of radiating surface exposed to 
the air. The adoption of either of these plans means lower efficiency or in- 
creased weight, or both. Where the coils are separated by air or oil spaces all 
the ventilating space is lost so far as the 
electrical performance of the transformer is 
concerned, and as this space is extremely 
valuable its loss affects directly the effi- 
ciency of the transformer. Where the de- 
sign of any but very small transformers is 
such that the outside surface is sufficient 
for radiating the heat without separating 


300-KW TRANSFORMER, 
SHOWING SPREAD COILS. 


the coils, the shape of the transformer must be so great a departure from the 
best proportions that high efficiency is obtained only by an excessive amount 
of material, and the point is very soon reached where the most radical de- 
parture from the best design does not give sufficient cooling surface. 

Oil in a transformer plays several important parts; it materially strengthens the 
insulation; it prevents oxidation of the insulation, and, being an excellent con- 
veyor of heat, tends to equalize the temperature, preventing any one spot from 
becoming seriously hotter than the rest of the transformer. A very fluid oil 
having a high fire test and high insulating qualities has been adopted by the 
Westinghouse Company for use in its transformers, for it has been found that 
where a heavy viscous oil is used much of the good effect of the oil as a cooling 
medium is lost as the heavy oil is very sluggish in its movement even when 
hot, and therefore does not circulate rapidly. It also tends to clog up any 
smali openings which may be left for its circulation. 

In addition to the advantages enumerated above, the oil transformer is the 
only one that has been made self-cooling in large sizes without enormously 
increasing the amount of material used. When a transformer has once been 
placed in position in its oil case, it is no longer subjected to danger from 
moisture or from mechanical injury of any kind. On the other hand the trans- 
former cooled by an air blast is likely to have blown into it damp air, dust, dirt 
and foreign substances of any kind which happen to be drawn into the blower. 
That the oil insulated type of transformer is rapidly gaining ground is shown 
by the fact that the smaller companies which have been free to choose their own 
type are gradually adopting the oil insulated transformer for their standard. 

All oil transformers manufactured by the Westinghouse Company may be 
divided into two classes—self-cooling and water cooled. The self-cooling type is 
used on all sizes up to and including 500 kilowatts; the water-cooled type on 
larger sizes. Both classes have the coils spread at the ends, both are oil insu- 
lated, both are without moving parts and require no attention after being once 
The accompanying illustrations show typical examples of these two 


installed. 
So closely do the two types resemble each other that 


types of transformers. 
when a transformer is seen outside of its case it is impossible to tell whether 
it is designed to be self-cooling or water cooled; the only difference is in the 
case. 

The self-cooling case is made of heavy sheet iron mounted in a rigid angle 
iron frame work, which serves as a protection from mechanical injury and as a 
support for lifting. The surface of the sheet iron is broken into numerous deep 
narrow corrugations, which increase very greatly the surface exposed to the air. 
The cover is in two portions, the terminals being brought through the lower 
part. The upper part is easily removed and allows an examination of the ter- 
minals. This transformer requires absolutely no extraneous cooling devices, 
thus avoiding all loss in efficiency due to power required for blowers, pumps, 
It requires neither special foundation nor air chambers, and no 


motors, etc. 
attention whatever after being installed. 

The popularity of this type of transformer is shown by the fact that since 
January 1, 1898, over 34,000-hp capacity has been sold; 26,750 horse-power is for 
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750-KW WATER-COOLED TRANSFORMER. 
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10,000 volts or higher; 9730 for 20,000 volts or higher; 130 horse-power for 60,000 
volts. 

The water-cooled type is used only on sizes too large for the application of 
the self-cooling method. Its use is therefore quite restricted, it being employed 
only in very large installations where large transformer units are required and 
where there is a cheap supply of water. The case is of boiler iron, circular in 
form, with a light cast-iron cover. Just inside the case and close to the sides is 
placed a spiral of iron pipe, through which the cooling water is passed. This 
coil extends only part way down the case, usually to 
about the top of the coils. The position of the cooling 
oil is such that it is in the very best place for cooling the 
heated oil as it rises to the top, so that the maximum 
amount of heat is carried off with a given amount of 


water. An exceedingly small amount of water is required 


for cooling a transformer, a 1oo-hp transformer requiring 
about 1 gallon per minute. 


The ends of the cooling coil 





500-KW SELF-COOLING TRANSFORMER. 


may be connected directly to the water supply mains; or in a water-power plant, 
a pipe may be led from some point in the flume to the transformer, a head of 
a few feet being ample for forcing sufficient water through the cooling coil. 

While the water-cooled transformer is not so ideally simple as the self-cooling 
one, it resembles the latter in’requiring no pumps, blowers or motors, no spe- 
cial foundation or overhead oil tanks, and in requiring no attention after being 
once installed. 





Dynamo for Igniting the Charge of Gas Engines. 


The machine illustrated herewith is designed to meet the demand for a small 
generator to take the place of primary or storage batteries for igniting the 
charge of gas or gasoline engines, and in its construction.it is stated that no 
pains have been spared to make it perfectly 
satisfactory for this purpose. 

In designing a dynamo for this class of work 
special requirements must be met and peculiar 
difficulties overcome. Moreover, the machine 
must be strongly and carefully constructed in 
order to stand the prolonged and exacting 
work which is imposed upon it. The bearings 
of this dynamo are extra long and lined with 
babbitt metal of the best grade. They are 
supplied with wick oilers and reservoirs, hold- 
ing enough oil fora week’s run. The commu- 
tator is constructed of tempered copper seg- 
ments of extra width, and is as solidly con- 
structed as those in the larger machines produced by the manufacturer, the 
Elbridge Electrical Manufacturing Company, Elbridge, N. Y. The carbon 
brushes are of ample carrying capacity. The brush holders are of the auto- 
matic self-adjustable type, and hold the brushes squarely on the commutator. 

Owing to the special construction and winding of this machine no induction 
coil is needed, and a large, bright spark is always obtained at the breaking of 
short circuited, and 





SmMaLt Dynamo. 


the circuit. The dynamo will never “lie down” when 
will always increase its output at the moment a spark is obtained. 

This dynamo is not adapted to starting a gas engine, as it will not generate 
sufficient current until running at about its normal speed. A battery is there- 
fore needed for starting, but as it will be used only a few moments each day, 
it does not become exhausted as quickly as when constantly in service. A 
spark coil is necessary for the battery circuit. 

This machine may be attached to th¢ floor, wall or ceiling, and the base may 
be bolted to the top, bottom or either side of the ficld ring, as may be desired 
by the purchaser. At a speed of 1200 r. p. m. it has a greater output than three 
large cells of Edison-Lalande battery, and the current is always available while 
the engine is running. Although designed to run at a speed of 1200 revolutions, 
a considerable range is permissible and good results may be had anywhere 
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between 1100 and 1200. No harm whatever results if the machine should be 
accidentally run backward. The dimensions, weight, etc., of the dynamo are 
as follows: Weight, 47 pounds; speed, 1500; height, 10 inches; length of shaft, 
12% inches; pulleys for flat belts, ranging from 2 to 6 inches in diameter, and 
grooved pulleys for round belts, ranging from 2% to 53% inches. 





Slitting or Circle-Cutting Shear. 


The shear shown in the accompanying illustration is built by the E. W. Bliss 
Company, Brooklyn, N. Y. This shear is especially useful in electrical manu- 
facturing concerns for cutting up stock, and also for cutting out armature 
discs, which have to be notched in a successive operation in a power press. 
For this latter purpose, the machine has to be supplied with a special circle 
cutting attachment. When so arranged the machine will cut circles from 4 to 
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40 inches in diameter. The Bliss Company, however, builds larger machines 
for this kind of work; also shears specially adapted for cutting the inside as 
well as the outside of armature discs. Besides building a great variety of 
shears, it also manufactures presses, dies, etc., specially adapted for electrical 
work. It now has on the market an automatic armature disc notching press, 
which is used in connection with its shears, and which is claimed to be the 
most accurate machine obtainable for this class of work. 


An Automatic Time Switch. 


The apparatus illustrated herewith is applicable to the control of both direct 
and alternating currents, and is intended to turn on and off currents at any 
hour of the day or night for seven consecutive days without any attention 
whatever. Its appearance is that of a handsome French clock with a very 
strong eight-day movement. The movement actuates a twenty-four-hour dial, 
which makes one revolution in the course of each day. At the top of the dial 
is a fixed pointer from which the actual time is read. This dial is, in addition, 























AN AUIUMATIC SWITCH. 


supplied with two pointers attached to the back in a movable position and 
held by a washer. One-half of the dial represents the night season, from 6 
p. M. until 6 A. M., and the other represents the daytime. The pointers may be 
set at any time during the day or night, and held in position on the quarter 
hours by a pin, which engages in a row of holes around the circumference of 
the dial. Wherever these pointers are placed when the first one reaches a 
position exactly underneath the reading pointer at the top, the other end of the 
pointer trips an alarm wire which connects with the count hook. This sets in 
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motion the mechanism which turns the switch. The switch is operated with a 
positive movement and as strongly as though turned by hand. The power is 
derived from one end of the main spring, while the power which runs the 
regular clock train is taken from the other. end. When .the second pointer 
reaches the reading point the switch is turned off in the same way. 

The advantages of this time switch are numerous and obvious. One of its 
most popular uses is the turning on and off electric lights in show windows and 
stores. It may be used with good success in illuminating signs which burn a 
large number of low candle-power lamps and which are required only a few 
hours in the evening. It is likewise applicable to burglar alarm systems. 

This serviceable device is manufactured by Messrs. Hubbard & Mortson, 42 


Union Place, Hartford, Conn. 


The Victor Non-Short-Circuiting Burner. 





An improved gas igniting attachment for burners is shown in an illustra- 
tion below. This device operates in a manner directly the reverse of 
most igniters, in that, instead of pulling down on a pendant to turn on and 
ignite the gas, it is pushed up. Two advantages are claimed for this device; 
first, that it is absolutely non-short-circuiting, and second, that it permits no 
escape of gas. In ordinary electric gas lighting burners when the lighting 
wires catch and stick, as they often do, a short circuit is made, the battery is 
run down and has to be renewed. With the Victor these troubles are said to 
be entirely avoided. The movable electrode with the wipe spring is insulated 
from the base to which it is riveted, and carries no current except when the 
lever is pushed up against it by the pendant rod in the act of lighting. Then, 
as soon as released, the rod drops again, thus breaking all connection with 
the insulated electrode. Even if the lighting wires should stick together there 
is no current passing through them. In the Victor the weight of the pendant 
has a tendency to turn off the gas in case the springs should drop or stretch 
and lose their elasticity, and in this respect it is a distinct advantage over 
the style depending on the downward pull for its operation. This feature 
avoids all accidental escape of gas under these conditions. 

The Victor pendant burner is manufactured by Messrs. Vallee Brothers & 


Co., 625 Arch Street, Philadelphia, Pa. 





The ‘* Monarc’’ Lamp. 


The ‘‘Monarc” lamp is presented*to the trade by the Albert & J. M. Ander- 
son Manufacturing Company, Boston, Mass., as embodying a number of pro- 
gressive features in line with genuine improvement. It is only 22 inches over 
all, and in designing it nothing in the way of strength, ample insulation and 
large radiating surface for the resistance has been sacrificed. Special atten- 
tion has been given to provide good contact for the carbons, and the shape of 
the inner globe is such as to give the best diffusion of light. The arc is so 
thoroughly enclosed that the combustion of carbon is reduced to a minimum. 
The construction of this lamp is such that every part can be readily re- 
moved and replaced, and a novel device enables extreme ease of trimming. 

The ‘“‘Monarc” burns 150 hours, and owing to its simplicity of construction 
and the fact that all mechanical details have been carefully and correctly 
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worked out, there is the least possible deterioration through the wearing of 
parts. 

The standard lamps require 434 amperes, but are furnished to take 3 or 4 
amperes if so desired. The Class A lamps are designed for 110-volt circuits. 
and have a range from 105 to 118 volts, each lamp having a resistance of 6% 
ohms. Class B is for multiple series lighting on street railway circuits, rang- 
ing from 200 to 1000 volts, each lamp being provided with the same resistance 
as that in the Class A lamps. 








® 
| 


~ 
al 


a Sa EE 


Financial Intelligence. 


THE NASSAU ELECTRIC RAILROAD COMPANY, of Brooklyn, will in- 
crease its capital stock from $6,000,000 to $15,000,000, the State Railroad Com- 
mission at Albany having given its approval. 

THE SPECIAL MEETING OF THE GENERAL ELECTRIC COM- 
PANY.—According to a Boston financial paper, the notice being sent out 
by President Coffin, of the General Electric Company, of the special meeting of 
the company on August 10 next, contains some interesting facts. The notice 
states that the directors of the company being of the opinion that the valuation 
at which patents, franchises and good will have been carried in the balance 
sheet, namely, $8,000,000, was excessive, and that the fair and reasonable value 
of this item is the sum of $4,000,000, have by resolution directed this item to be 
reduced to that amount upon the books of the company, as of June 30, 1808. 
The directors believe that a reduction of the share capital of 60 per cent. of 
its present amount will make the share capital of the company equal to the 
amount of net assets. Any surplus net earnings from and after August 10 will 
then be applicable to the payment of secured dividends on the preferred stock 
and future dividends on both classes of stock. 


Special Correspondence. 
NEw YorRK NOTEs. 


Office of THE ELECTRICAL at 
" 9Murray St., NEW YORK. July 25, 1898. 


THE METROPOLITAN STREET RAILWAY COMPANY has applied to 
the Dock Board for permission to build a power house on the wharves between 
Ninety-fifth and Ninety-sixth Streets on the East River. The application was 
referred to Commissioner Meyer and to the department’s engineer for consid- 
eration and report. The proposed power house will furnish the current for the 
operation of many of the new lines of underground conduit road installed and 
to be installed by the Metropolitan Street Railway Company. The location 
of the power house on the river front will permit of rapid and economical 
handling of coal and other supplies, for which purpose special machinery will 
be installed. 

THE QUESTION OF HIGHER TOLLS FOR TROLLEY CARS ON 
THE BRIDGE.—The Brooklyn trolley companies have, it is stated, finally re- 
jected the proposition of Bridge Commissioner Shea to increase the toll for 
each trolley car crossing the bridge. President Rossiter, of the Heights Com- 
pany, was delegated to act for the united roads, and send a communication to 
the company, stating the conclusions arrived at by the companies. The com- 
missioner wants the trolley companies to pay 10 cents per car for a round trip, 
which is double what they are now paying under the contract made by the 
bridge trustees just before going out of office. It is stated that the railroad 
companies are willing to enter into a new arrangement that shall be made in 
the interests of the city, provided additional privileges are given to them. 
These privileges include, it is reported, some sidings in the Manhattan ter- 
minal.to take care of the crowd during rush hours on two or more loops. 

THE TWO NEW UNDERGROUND CONDUIT ROADS.—On July 20 the 
horse car traffic on Sixth Avenue and Eighth Avenue, below Fifty-ninth Street, 
was suspended and the work of tearing up the old roadbed for the purpose 
of installing the underground conduit system was at once begun. At daylight 
the trucks of the Metropolitan Street Railway Company were busy depositing 
at the street corners the heavy iron yokes which are to support the track and 
inclose the conduit. Notice had been sent out that workmen would be re- 
quired, and before 6 o’clock in the morning nearly 5000 men had applied for 
work. It was necessary to call on the police to keep them in order. About 
2500 men were accepted, and immediately set to work tearing up the streets. 
After the cobble stones had been removed the soil was stirred up by a plow- 
share drawn by two horses in order to loosen the earth for the shovel. The 
work on the Sixth Avenue line began at Eleventh Street, and is being carried 
northward, and at Fifty-first Street, working southward. Eighth Avenue was 
torn up north and south of Fiftieth Street. Below Clinton Place horse cars 
are still running, switching through Greenwich Avenue to Seventh Avenue. 
This section of the road will likely take longer to construct, as the tracks 
follow a winding and devious course. 

A DIFFICULT PIECE OF OPEN CONDUIT RAILWAY WORK.—Since 
the Amsterdam Avenue and Fifty-ninth Street line of the Metropolitan Street 
Railway Company was put into service with electric cars supplied by con- 
ductors in an open conduit, the cars have been pushed over the part the line 
running on Columbus Avenue between Fifty-ninth and Sixty-fourth Streets. 
The cars here run over the Columbus Avenue cable car tracks, and, although 
it was originally planned also to put in an electric conduit, legal difficulties 
were brought up by the lease of the tracks from the original owners, the Ninth 
Avenue Railway Company, which prevented, and it has been necessary to push 
each electric car by a cable car, the plow of the electric car running freely in 
the cable car slot. On account of the short distance the cars were not coupled 
together, and to prevent the forward car from drifting away when the cable 
slacked up slightly, and getting a severe jolt when the cable car again caught 
up with it, the electric cars were run over the line with their brakes set. Dur- 
ing the last few weeks the company has been at work installing an electric 
conduit under the tracks, the cable conduit being left midway between the 
tram rails and the electric conduit being offset to one side between the cable 
conduit and one rail, the plows being free to slide across the car on a frame 
with sufficient distance to reach the offset conduit. New double conduit yokes 
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have been inserted, the old single conduit ones removed, the rails transferred 
from one to the other, the electrical conductors put in, fastened to their insu- 
lators, the conduits completed and the paving relaid, while the tracks were in 
constant service with both electric and cable cars. During the past week the 
work has been finished, and ntw the electric cars run right through by their 
own power. 

THE EDISON ELECTRIC ILLUMINATING COMPANY OF BROOK- 
LYN.—A circular issued a few days ago announced the absorption of the Edison 
Electric Illuminating Company of Brooklyn by the Kings County Electric Light 
& Power Company of the same city. In the circular, which was issued on July 
15 by President Ethan Allen Doty, of the Edison Company, it is stated that Mr. 
George Foster Peabody, of the board of directors, acting in consultation with 
the officers, has closed, in behalf of the stockholders, a proposed sale of the 
stock of the company to the Kings County Electric Light & Power Company 
upon terms which the members of the board of directors unite in thinking to be 
for the permanent advantage of the stockholders. Counsel is now preparing the 
papers in detail to carry out the agreement provided it shall be accepted by 
two-thirds of the stockholders. The deal, it is thought, will be consummated 
by October 1. The result to the stockholders will be, in substance, that the 
right to subscribe to 25 per cent. additional stock at par will be secured to 
them, and that for the whole amount of stock they will then be offered par in 
ninety-nine-year 6 per cent. Purchase money mortgage bonds to be secured by 
the deposit of the Edison stock so sold and additionally by a junior mortgage 
of the Kings County Company upen its property and further by the deposit of 
a mortgage fund of $1,000,000. In this connection a brief historical outline of 
the Kings County Company and its career may be of interest. Between three 
and four years ago a franchise was granted to the Kings County Electric Light 
& Power Company, but for two years or more nothing was done toward making 
use of the franchise. Last year it became publicly known that a very strong 
syndicate had been formed in which ex-Governor Roswell P. Flower, Vice- 
President Garret A. Hobart and several well-known Brooklyn men were heavily 
interested. The company purchased the site for a power house and began 
active work laying conduits. It announced that it intended to enter into 
active competition with other electric light companies in the city, and cut 
prices heavily to secure business. This spring when the bids for city lighting 
were apened it was found that this company was the lowest bidder. It did not, 
however, have its plant sufficiently completed to carry out the contract, and 
negotiations were opened with the Municipal Electric Light Company, looking 
to the lease of the property of that corporation, so that it could have a plant 
and a system in the Eastern District. At the same time the officers of the 
Edison Company opened negotiations with the Municipal Company, and 
finally the stockholders of the latter agreed to sell out their stock to the Edison 
Company. When this deal was completed negotiations were opened between 
the Edison and the Kings County Companies to bring about some sort of a 
combination which would prevent a disastrous rate war. The negotiations 
have been conducted principally through Mr. Peabody, and the results are 
indicated in the circular above referred to. 





NEW ENGLAND NOTEs. 


Branch Office of THE ELECTRICAL WORLD, 
Room 91, Hathaway Building, 620 Atlantic Ave., t 
BOSTON, Mass., July 23, 1898. 


MR. J. Y. BRADBURY, of the Electric Storage Battery Company, Philadel- 
phia, has been a recent visitor to Boston, and was warmly welcomed by his 
many friends. Mr. Bradbury is one of the “old timers’? in the electrical busi- 
ness, and has hosts of friends who wish him continued success. 


MR. G. A. NISBET, general manager of the Electrical Appliance Company, 
New York, was a Boston visitor this week, looking as happy and contented as 
ever. The gravity motor controller, he says, continues in good demand, and 
L. A. Chase & Co., New England agents, are still winning honors for this ex- 
cellent specialty. 

THE ELECTRIC GAS LIGHTING COMPANY, Boston, reports gratifying 
success in the introduction of a specially constructed battery, which it styles 
“The Samson-Dry.” It is made for portable use and where frequent and con- 
tinued operation will exhaust the strength of the No. 2 Samson battery, which 
has been this company’s largest size of this well-known cell. 

THE UNITED STATES ELECTRICAL LEATHER PROCESS COM. 
PANY has just been incorporated, with offices and factory at 138-144 Lincoln 
Street, Boston. The officers of the company are George D. Burton, president; 
Charles Williams, Jr., vice-president; George Wallace, treasurer; Lester H. 
Williams, secretary, and Clarence Hale, clerk. It has also a strong board of 
directors. This company will represent particularly the Burton Electric Liquid 
Process for the tanning of leather by electricity, which has received the in- 
dorsement and approval of the leading tanners and leather manufacturers of the 
United States. 

THE ANCHOR ELECTRIC COMPANY, Boston, reports unusual activity 
in the sale of general electrical supplies, which fact, together with the demand 
for its own specialty manufactures, is a matter of considerable gratification to 
its management and executive head, Mr. Norman Marshall. It is introducing 
to the trade a new conduit, known as the Anchor Armorduct, which is said to 
never split or bend, and which has the approval of the Boston Board of Under- 
writers and city electrician of Boston. The Anchor Company, as New Eng- 
land agent of the Helios arc lamps, is equipping the subways with these lamps, 
which have been adopted after competitive tests. 

THE RELIABLE ELECTRIC MANUFACTURING COMPANY, Worces- 
ter, Mass., is now nicely housed at 86 Foster Street, that city. It has just is- 
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sued a handsome iliustrated catalogue ot its various telephone manufactures, 
supplies and electrical specialties, which alone should command consideration 
and quick business. This company makes a specialty of high-grade telephone 
apparatus, and its telephone instruments built upon correct mechanical and 
electrical principles, are claimed to be perfectly up to date, and are furnished 
at the lowest possible prices consistent with first-class material and workman- 
ship. ‘The Reliable Electric Manufacturing Company will be glad to send a 
copy of this catalogue to any address on application. 





BUFFALO AND NIAGARA FALLS NOTEs. 


BUFFALO, N. Y., July 23, 1898. 

THE BUFFALO STREET RAILWAY COMPANY is laying an eight-sec- 
tion conduit in Pearl Street for the accommodation of feed wires. 

THE NEW TRANSFORMER HOUSE to be built on the Niagara power 
transmission line for the accommodation of the manufacturing district of lower 
Black Rock is to be built on the new underground line some distance south of 
Ontario Street. The work will begin soon. 

THE ESTABLISHMENT of a new button factory at La Salle is announced 
as a new acquisition to the many manufactories that are to gather about the 
Niagara power line to Buffalo. The power company has agreed to build a 
transformer station there for the benefit of the company. 

THE FUTURE of the Smith trolley line, as that on the riverside of the 
Niagara frontier, between Buffalo and Tonawanda, is called, appears to be as- 
sured, arrangements having been made for paying the back taxes and the pro- 
ceedings to annul the charter of the company having been suspended. 

THE BUFFALO GENERAL ELECTRIC COMPANY is making a test of 
a new style wattmeter of Westinghouse make, with the alternating current. So 
far it is doing satisfactory work. The company will use it for supplying cus- 
tomers who wish to run incandescent lights and motors on the same circuit, 
the number of these being constantly on the increase. 


PITTSBURG NOTE. 


° PITTSBURG, Pa., July 23, 1898. 

FLAG RAISING AT MR. WESTINGHOUSE’S HOME.—On July 4 a silk 
flag, 20x30 feet, was raised on a new staff 135 feet high on the grounds of Mr. 
George Westinghouse, at Erskine Park, Pa. The flag was raised at 8 o’clock 
in the evening, the extensive grounds being illuminated by electric lights, 
which were supplied with current from Mr. Westinghouse’s private plant. The 
lamps were arranged in many ingenious designs, including shields and flags 
in red, white and blue. On the top of the flag pole glowed a large cluster of 
lights in the national colors. 


CHICAGO NOTES. 


Branch Office of THE ELECTRICAL aiaing, | 














986 Monadnock Building, 
CHICAGO, II1., July 22, 1898. 

PLANS have been prepared for the reorganization of the Metropolitan West 
Side Elevated Railroad Company, which went into the hands of a receiver in 
January, 1897. The company was bonded and stocked for $15,000,000, a capitali- 
zation which was too great to warrant the payment of interest, to say nothing 
of dividends, while its territory still remained in an undeveloped state. The 
plan now formulated is to scale the $15,000,000 40 per cent. and 1 per cent. in 
interest, holders receiving 50 per cent. of their amounts in the issue of preferred 
stock, of which payment 4o per cent. is for scaling and 10 per cent. for the 
unpaid coupons since August 1, 1896. ‘The stock is to be assessed 4 per cent., 
and for this $600,000 of bonds will be given. This will dispose of all but $400,000 
of the new bond issue authorized. The road was expensively and well con- 
structed, but the business in sight hardly justified such an expenditure until 
a larger traffic could be obtained. © 

FLAG RAISING.—The employees of the Fort Wayne Electric Corporation, 
Fort Wayne, Ind., on July 16 raised what is said to be the largest flag and 
dedicated the largest pole and equipment in the State, at the factory of the 
corporation. About 15,000 people assembled about the works, and the crowd 
was so dense that fhe street cars were unable to get through until after the 
road had been cleared by policemen. It was, however, a patriotic crowd. The 
electrical display was a fine one. A large number of searchlights were used 
with excellent effect, and connecting the office and factory building was a large 
arch made up of incandescent lamps, the words ‘“‘Fort Wayne” being wrought 
in large letters. Upon the north side of the building was a small light, and 
under it hung the éffigy of a Spaniard. The ceremonies were conducted by 
Mr. J. J. Wood, electrical enginecr and superintendent of the company. Mr. 
R. T. McDonald, president of the company, was unavoidably absent, and 
telegraphed his regrets of his inability to be present to participate in the fes- 
tivities. Mr. E, A. Barnes, acting superintendent of the works, made the pres- 
entation speech, and handed the flag to Mr. Wood, making at the same time 
a few appropriate remarks. Mr. Wood received the flag on behalf of Mr. Mc- 
Donald. Judge R. S. Taylor then addressed the gathering, and after giving 
utterance {6 some timely and patriotic sentiments made some complimentary 
remarks about the Fort Wayne Electric Corporation. The affair was a complete 


success in every respect. 


St. Louis NOTrgEs. 


Sr. LouIs, Mo., July 21. 1898. 

APPLICATIONS from the Bell Telephone Company, the Citizens’ Electric 
Lighting Company and the Imperial Lighting Company to erect poles in alleys 
of the subway district are being considered by the Board of Public Im- 
provement. 

THE CENTRAL TRACTION COMPANY’S stockholders will meet on July 
30 to increase the capital stock from $100,006 to $5,000,000. The present stock 
is all paid up. The increase is necessary to secure enough money to build 
the road. Work will commence as soon as possible. 
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THE OPENING of the new plant of the Imperial Electric Light, Heating 
& Power Company will greatly intensify competition. The new company will 
start business with 6000 horse-power, and has secured a large number of con- 
tracts for the introduction of a new arc light, which will burn 150 hours. 


THE SOUTHERN ELECTRIC RAILWAY COMPANY has purchased 
twenty new cars of the most modern make, and six of them have already been 
received. Jxtensive improvements ate being made on the company’s plant. A 
new oftice building will cost $30,000. A new 1500-hp engine, a 1500-hp generator 
and a battery of Heine safety boilers will be installed. These improvements 
will cost $130,000. The company’s repair shops are also being enlarged. 

OUTWITTED.—tThe Kinloch Telephone Company stole a march on the Ter- 
minal Railway Association between midnight last Saturday and midnight Sun: 
day, it is said, and laid three cables across the Eads Bridge. For some time 
the Kinloch Company has been endeavoring to come to an agreement with 
the Terminal Association, but as none could be reached it is said the Kinloch 
officers decided upon the bold piece of work and executed it with rapidity. 


CANADIAN NOTES. 


OTTAWA, Ont., July 21, 1898, 

THE FIRST electric car traversed the streets of the city of St. Thomas, Ont., 
on July 15. This electric street railway was begun on March 24, and was 
opened for public travel on July 16. The road is 6 miles long and it cost $80,000. 

THE WORKS of the Ottawa Carbon & Porcelain Company are very busy 
at present. This is the only factory in Canada for the production of electrical 
porcelain and carbon goods. Ever since its establishment at the capital city it 
has made steady progress. 

HON. JOHN HAGGART, of Perth, Ont., and others have incorporated a 
company under the name of “The Canadian Electric & Water Power Company,” 
with a capital stock of $150,000, to produce and distribute electricity in Perth, as 
well as in other towns in the Dominion. 

MR. R. ANDERSON, Ottawa, Ont., has moved his office to 150 Canal 
Street. Mr. Anderson has installed several buildings in Ottawa with iron- 
armored conduit throughout. These are the first buildings in the city to be so 
equipped. They include the Russell Theatre, with 1500 lights. 

THE OTTAWA CITY COUNCIL has decided to submit the Sunday street 
car question to the popular vote next January. There are two obstacles in the 
way of the operation of street cars on Sunday here: One is the prohibitive act 
of the Ontario Legislature, and the other is a clause in the street railway com- 
pany’s charter forbidding Sunday cars. 

A NEW electric power company has been formed here. It will have a capital 
of $1,000,000. The promoter, Mr. Thomas Lindsay, says: “The company has 
practically unlimited water power at its disposal. Of course, I cannot disclose 
the source of power at present, but we have 2000 horse-power to begin with and 
can easily obtain 5000 more whenever we need it. We intend to supply Ottawa 
with electricity for light, heat and power. In addition to water power we will 
have a steam auxiliary.” 

THE GRAND FALLS POWER COMPANY, of Grand Falls, N. B., in 
which Sir William Van Horne, Senator Proctor, of Vermont, and Secretary of 
War Alger are largely interested, have secured additional properties at the falls, 
necessary to carry on operations, and the announcement is now made that the 
work of harnessing the falls for saw and pulp mill, electric light and other pur- 
poses will begin at once. The company expects to transmit electric power 
as far as Woodstock and Riviere Du Loup. 

THE CARBORUNDUM COMPANY, of Niagara Falls, has commenced the 
manufacture of its product in Canada under the patent which it holds. It has 
just erected a new factory building at Niagara Falls, Ont., but the electrical 
apparatus not having arrived in time for the plant to be utilized in accordance 
with patent provisions in order to maintain its rights, the company, with con- 
siderable enterprise erected a furnace in the power house of the Niagara Falls, 
Park & River Railway Company, and there made the first carborundum pro- 
duced in the Dominion. 


~ General ews. 


THE TELEGRAPH AND TELEPHONE. 


CHARDON, OHIO.—The Bainbridge Telephone Company will extend its 
line to Geauga Lake and Aurora during the present season. 

GROVELAND, N. Y.—The Bell Telephone Company has been urged to es- 
tablish a station in this place. The company asks a guarantee of $300, and it 
is likely that the merchants will agree to the terms. 

ORION, ILL.—The Osco Mutual Telephone Company has completed its 
lines. Several instruments have been placed in Cambridge, and connections 
have been made with Orion, Cable, Morristown, Geneseo and other places. 

CHRISMAN, ILL.--The Schance & Fair Telephone Exchange Company 
has outgrown its present switchboard capacity, and has placed an order with 
the Sterling Electric Company, of Chicago, for a 100-drop board metallic circuit, 
of the Bell type. 

PLYMOUTH, IND.—The managers of the Plymouth Telephone Company 
have contracted with the Sterling Electric Company, Chicago, to replace its 
old apparatus with two sections of the Sterling Company’s standard metallic 
board, of the Bell type. 

LANCASTER, PA.—The City Council has granted a franchise to the Inde- 
pendent Telephone Company, of Lancaster County. The new company will 
charge $27 a year for a telephone placed in a business house and $18 for private 
residence instruments. The new company promises to be ready for business in 





six months. 

BRIDPORT, VT.—The Champlain Telephone Company has opened an 
exchange in this place. It has built a telephone line from the lake shore op- 
posite Crown Point to Bridport village, and expects to lay a four-wire cable 
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across the lake and connect with the local exchange at Crown Point. The 
company will build a line to Middlebury in the near future and connect with 
the system of the Bristol Telephone Company. 

WASHINGTON, D. C.—The War Department received information from the 
Army Signal officers in Cuba that cable communication is about to be opened 
in Santiago de Cuba. The French cable office in the city has been closed for 
some time, the line being under the control of the Americans at the immediate 
points of Playa del Este and Aguadores. Now that the city has surrendered 
and the American troops are about to move in and take possession, the army 
administration recognizes the advantage of establishing cable communication 
with the city itself. 


PASSAIC, N. J.—The Paterson, Passaic & Suburban Telephone Company 
has begun active preparations to extend its wires to this city, and has leased 
the old post office building in Passaic Avenue as its headquarters. The com- 
pany has secured the right to string wires and put up poles in nearly every 
street in the city, and claims that it will be able to supply patrons with tele- 
phone service at a rate cheaper than is now charged by the old company. The 
city will get the free use of eighteen telephones in exchange for the fran- 
chise, besides an annual rental for the use of the streets. 





ELecTrRic LIGHT AND POWER. 

McARTHUR, OHIO.—The Council has voted to issue $5000 in bonds for an 
electric light plant. 

HOLLAND, MICH.—The municipal electric light plant of this place will 
be extended at an expense of $3,361. 

SHENANDOAH, PA.—The dam on the Susquehanna River at Wrightsville, 
York County, Pa., has been leased by an electric power company for $75,000. 

YPSILANTI, MICH.—The Council has authorized the Board of 
Works to buy a new 50-light dynamo to displace the old one, appropriating 
therefor $300 and the old machine. 

WINNEBAGO CITY, MINN.—At a special election held on July 2 the prop- 
osition to issue $8000 in bonds to defray the cost of an electric lighting system 
was carried by a large majority. The Council will at once take steps to build 
the plant. 

COLUMBUS, GA.—The Columbus Power Company has signed contracts for 
the erection of a plant which will develop 40,000 horse-power by water power. 
Mr. H. M. Comer, of the Southern Railroad of Georgia, is at the head of 
the enterprise. 

MERCUR, 
Light Company was totally destroyed by fire recently. 
fire was started by lightning. The building was situated close to the Golden 
Gate power house. The latter, however, was uninjured. 

WEST SUPERIOR, WIS.—The Great Northern Elevator system will in 
the near future operate the machinery of elevators A and X in this city by 
electric power instead of steam. A power house is being built. It will be 
84 x 64 feet in dimensions. The new boiler house will be 77 x 44 feet. 

ROCKFORD, ILL.—The real estate, property and franchise of the Rock- 
ford Electric Power Company has been purchased by the Rockford General 
Electric Company, which has the contract for lighting the city. The latter com- 
pany thus becomes possessor of 2200 additional parts of water, which was 
much needed. 


Public 


UTAH.—The transformer house of the Camp Floyd Electric 
It is supposed that the 


LONDON, ONT.—Tenders for dynamos, lamps, poles, wiring and all neces- 
sary electrical apparatus for the complete equipment of the 350 2000-cp arc 
light plant, together with the necessary engines, boilers, etc., will be received 
at the office of Ormsby Graydon, city engineer. Specifications and form of 
tender can be obtained of Mr. Graydon. 


THE ELECTRIC RAILWAY. 


BOSTON, MASS.—It is stated that the plans for the structure of the Boston 
Elevated Railroad Company have been approved by the Massachusétts Railroad 
Commissioners. Working plans will be prepared at once, and contracts, it is 
stated, will be let some time within the next thirty days. 


PHILADELPHIA, PA.—The statement of the Union Traction Company for 
the year ending June 30, 1898, shows gross receipts for $10,971,437, an increase 
of $490,791, as compared with the same item the year previous. Net earnings, 
$6,515,062, an increase of $284,266. Charges, $6,490,411, an increase of $107,711. 
Surplus, $24,620, an increase of $876,550. 

NEW YORK, N. Y.—‘“The Railway Age” 
interesting episode which occurred at Bordentown, N. J., recently. 
a fight between the Monmouth Traction Company and the Pennsylvania Rail- 
road Company over the erection of a trolley pole. It was claimed that the 
place where it was intended to raise the pole was on ground belonging to the 
railroad company. When the pole was raised alongside of the hole the railroad 
men jumped into the hole, but were promptly yanked out by the trolley men. 
During a cessation of the hostilities, occasioned by the arrest of several partici- 
pants, the pole was dropped into place, and a quick-witted trolley employee 
climbed to the top and unfurled an American flag, which he defied any man 
to pull down or knock down. Under this protection the post was held for 
three hours, until legal proceedings determined that it should be erected else- 
where. The flag was then honorably lowered in the same manner in which it 
had been raised, but while under this protection it is said that no one attempted 
to lay hands on the pole. 

NEW YORK, N. Y.—The directors of the Kings County Traction Company 
sold at auction a few days ago the entire assets of the company. They were 
bought by Mr. Harriman, agent of the syndicate formed to purchase them, 
the price paid being $2,100,000. In 1893 a syndicate bought the old Atlantic 
Avenue railroad, and organized it to operate what is known as the Brooklyn 
Traction Company. That company became involved financially, and in 1895 
was reorganized as the Kings County Traction Company. On April 4, 1896, 
the Nassau Electric Railroad Company leased the property owned by the 


gives a brief account of a rather 
There was 
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Kings County Traction Company, the capitalization of which was $4,500,000. A 
syndicate was organized about a year ago to buy up the securities to enable 
the Nassau Company to obtain complete control of the Kings County Traction 
Company, and thus save rental, interest charges, etc. A minority of the 
stockholders objected and took the matter into the courts, and delayed the 
carrying out of the readjustment plans which the Nassau Company had in 
view until early in June this year, when a compromise was effected. A ma- 
jority of the stockholders of the Kings County Traction Company decided to 
dissolve the corporation and sell its assets at public auction. The assets 
consisted of all the capital stock of the Atlantic Avenue Railroad Company 
and the Brooklyn, Bath & West End Railroad Company. The Nassau Railroad 
Company by this purchase obtains control of all the assets of the Kings County 
Traction Company, and will no longer be compelled to pay $180,000 yearly 
rental for the same. 





LEGAL NOTEs. 
SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY V. THE 
STEEL MOTOR COMPANY.—Following is the opinion of Judge Buffington 
in the Circuit Court of the United States, Western District of Pennsylvania, in 
the case of the Sprague Electric Railway & Motor Company vy. the Steel Motor 
Company, asking for a preliminary injunction, which opinion is in favor of the 
complainant. “The complainant, the Sprague Electric Railway & Motor Company 
moves for a preliminary injunction against the Steel Motor Company to enjoin 
infringement of claims two and six of letters patent No. 324,892, issued August 
25, 1885, to Frank J. Sprague, for an electric railway motor. These claims were 
adjudged valid by the Circuit Court of the Second Circuit, and its decree af- 
firmed on appeal. The validity of the patent having been sustained, an injune- 
tion must issue, as the respondent company concedes that exhibits Nos. 1, 2, 3, 
5, 6 and 7 infringe the second claim. As to the sixth claim, respondent alleges 
that the present proofs fail to show in said exhibits the use of all the elements 
of said claim. We will not pass on that question, as the complainant asks leave 
to withdraw so much of its motion as seeks for an injunction based on infringe- 
ment of said claim. Such leave will be given without prejudice to complainant’s 
right to aver and maintain such charge of infringement hereafter. The fore- 
going enjoined types are what are known as nose-suspended motors. The re- 
spondent manufactures motors with side-bar suspensions, and has produced 
plans and models of two such, known as Nos. 4 and 8, respectively, has sub- 
mitted them to the inspection of the court and parties, and has urged the court 
on this present motion to pass on the question whether they infringe. Counsel 
for respondent allege that complainant’s moving papers charge that respondent 
infringes in the manufacture and sale of said side suspended motors. A careful 
consideration of the record satisfies us that such charge has not been made on 
the motion before us by complainant, and that the respondent, not the com- 
plainant, has sought to raise that issue. Against action thereon by the court 
the complainant protests, alleging that, while it regards said types as infringing 
the patent in suit, it is not willing to have that question passed on in the 
present motion or presentation by the respondent, and on its models and draw- 
ings. We must therefore regard the question as before us wholly and solely at 
the respondent’s instance. Such being the case, we must decline to pass upon 
it. The practice to the contrary is settled in this circuit—Edison Company v. 
Westinghouse Company, 54 Fed. Rep., 504. Let an injunction as indicated 
above be drawn and submitted.” 

STERNE V. THE METROPOLITAN TELEPHONE & TELEGRAPH 
COMPANY AND NEW YORK TELEPHONE COMPANY.—The New York 
Supreme Court handed down on July 18 two opinions in the suit of Simon 
Sterne against the New York Telephone Company, both in favor of the de- 
fendant. It will be remembered that some years ago, when the Metropolitan 
Telephone Company reconstructed its system and made metallic circuit working 
the rule, Mr. Sterne refused to allow his telephone line and instruments to be 
changed to metallic circuit, and when the telephone company proceeded to act 
upon its right to terminate its contract with Mr. Sterne, the latter secured an 
injunction restraining the company from interrupting his telephone service, 
and brought suit to compel it to furnish him service at a‘rate to be fixed by 
the court. The injunction was continued pending the trial of the suit, the 
Metropolitan Company being authorized to change Mr. Sterne’s line and in- 
struments to metallic circuit, and he giving a bond to pay the full rate in the 
event of the case going against him. Some time later the Metropolitan Tele- 
phone & Telegraph Company went out of business and sold its plant to the 
New York Telephone Company, a concern organized to furnish telephone ser- 
vice in a much larger area than that served by the Metropolitan Company. Mr. 
Sterne subsequently secured an order to bring in the New York Telephone 
Company as defendant, and it was to that company’s motion to vacate the order 
that one of Judge Kellogg’s decisions referred. The opinion states that this 
was the first opportunity the New York Telephone Company had to be heard 
in the matter, and that company had the right to expect that its present motion 
would be considered unprejudiced by any previous determination of the court 
had in its absence. “‘The order and the supplemental complaint obviously re- 
gard this defendant as a corporate body separate and distinct from the other 
defendant. It is not the same body under a new name or changed name. It 
must be regarded as having no legal relations with the other defendant or with 
the acts of the other defendant except those created by contract with it.”’ The 
opinion points out that while Mr. Sterne alleged that the New York Telephone 
Company assumed all debts, contracts and liabilities’ binding upon the Metro- 
politan Company, it is not alleged that there existed any contract with Sterne 
binding upon the Metropolitan Company. Even construing “‘liabilities’’ as the 
alleged legal liability to furnish telephone service to the plaintiff, the case is no 
stronger, “‘for one cannot make more binding his burden by declaring upon 
paper his intention to perform what the law directs. In no way can it be rea- 
soned that this is a contract liability. If this defendant owes any duty to the 
plaintiff it is because the law imposes it.” After stating that there is no prec- 
edent in support of any other contention, the opinion concludes as follows: 
“The law does not hold this defendant responsible for any alleged wrongful 
threats of the Metropolitan Telephone & Telegraph Company. That is the 
cause which enabled plaintiff to bring this action in a court of equity. The 
cause of action does not in law follow the property; the duty to furnish the ser- 
vice may; when a similar case arises against the new owners it may be held 
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to answer, but I see no ground whatever for the contention that it must answer 
for the threats of its predecessor in ownership. The motion to vacate is there- 
fore granted, with costs."”” The second opinion of Judge Kellogg relates to a 
motion to vacate an order permitting the examination of the officers and books 
of the Metropolitan Telephone Company to procure testimony, an order in 
which, by a supplemental complaint, it was sought to bring the New York 
Telephone Company as successors. The motion to vacate was granted for much 
the same reason as those given in the previous opinion. The original defendant 
has gone out of business, and no issue remains between it and the plaintiff. 
There was no contract between them, and the defendant, therefore, can owe 
the plaintiff nothing, and does not seek to recover anything. The relief sought 
by the action is now impossible. The opinion goes on: “‘By the supplemental 
complaint the plaintiff seeks to create a living issue with the defendant, the 
New York Telephone Company, to obtain a substantial judgment, viz.: The 
judgment he originally claimed against the Metropolitan Telephone & Tele- 
graph Company on the ground that it has succeeded to the property and duties 
of the last-named company. The fact that plaintifi by order of the court deemed 
it necessary to bring in this party as a defendant is a sufficient admission that 
it has a separate entity and is to be treated as a separate and distinct party; 
as a new party it has a right-to be heard on all motions affecting the trial, and 
especially in motions to examine books and officers to procure testimony to be 
used at the trial. The order here sought to be vacated as to this defendant is 
a nullity. The testimony procured under this order could not be read at the 
trial under any issue formed with the supplemental complaint, and for that 
reason, in my judgment, the order should be vacated. If the Court of Equity 
will exercise the right to fix in advance the annual rentals of telephones at the 
instance of an individual desiring to have his premises equipped with these 
mechanical facilities it will fix such rentals on a basis of reasonable profits to the 
company or individual directed to render such service, and this necessarily 
involves an inquiry into the affairs and business of that particular company or 
individual. The books of any other company or individual are not competent 
evidence on such an inquiry; they are not admissions to the party and possess 
no higher grade in. testimony than hearsay. For such reason the testimony 
sought by this order, even though the order were made on notice, could not 
be made available as against the New York Telephone Company. I am of the 
opinoin that the order should be vacated, with costs, and it is so directed.” 


WESTERN ELECTRIC COMPANY V. MILLHEIM ELECTRIC TELE- 
PHONE COMPANY, ET AL.—Judge Buffington in the United States Circuit 
Court, Western District of Pennsylvania, has handed down an opinion in the 
case of the Western Electric Company v. Millheim Electric Telephone Com- 
pany, et al., in favor of the complainant. The opinion follows: 

This is a bill filed by the Western Electric Company against the Millheim 
Electric Telephone Company, et al., for alleged infringement of letters patent 
No. 449,106, issued March 31, 1891, to John J. Carty for telephone circuit and 
apparatus and now owned by complainant. The defenses are lack of novelty 
and patentability. These defenses failing, infringement is conceded. 
The apparatus in question was designed primarily for use on a 
multiple line. Prior to this patent it was customary to connect the call bell 
magnets at the several stations in series in the main line circuit, together with 
a normally shunted call sending generator, and at each station to provide a 
switch, which, when at rest, maintained the continuity of the main circuit 
through all the call-bell magnets and kept the circuit of the local transmitter 
battery open. When, however, the switch was changed—which was done when 
the receiver was taken from the hook for use—it disconnected or short circuited 
the bell magnet or generator from the line and introduced in place thereof the 
telephonic transmitting and receiving instruments and closed the local battery 
circuit of the former. Though this switch change at the two communicating 
stations removed the bell magnets at such stations from the circuit, no such 
action took place at the other stations. Consequently the voice current had to 
traverse all the other magnet helices in the line, and was much weakened, not 
only by the resistance of such magnets, but also by the counter electro-motive 
forces or inductive resistances developed in each. These were so active and 
energetic as to hinder conversation, yet it was necessary that all bell magnets 
should be connected with the circuit, otherwise the several stations cannot signal 
each other. It will be noted that in this system, which is called a series circuit, 
the component parts are so arranged that the current must pass through all its 
parts, one after another. It is so styled in contradistinction to a multiple cir- 
cuit, which is one having two or more of its parts so arranged that the current 
divides portions of it passing through parallel paths afforded by the several 
parts. The two systems may be thus illustrated. When incandescent lights 
are connected in multiple circuit, the current passes to one terminal of each 
of the lamps which are connected to one side of a circuit and then divides up, 
a portion passing through each lamp to the other side of the circuit, where all 
these portions are reunited. Where such lamps are connected in series, all the 
current must flow into the terminal of the first lamp and out at the other, and 
so on through the successive lamps. 

It also appeared impossible to obtain a perfect inductive balance in a metallic 
telephone circuit when the bell magnets and telephone were connected in series, 
and such inductive disturbances manifested themselves generally in annoyances 
and sometimes were so intense as to prevent conversation. Now, it would 
seem that if, instead of the series circuit connection for both call magnets and 
telephones, a multiple circuit or bridging connection, after the manner of the 
simplest form of incandescent lighting, was substituted, these difficulties would 
be avoided, but the conditions were different, since in a telephone circuit each 
station is both a generating and a utilizing one at the same time. Therefore, 
the generating currents are likely to be short circuited by the nearest bridge 
connection, and thus fail to reach the more distant station which it is desired 
to signal. The additional fact that two diverse uses are to be made of the 
current at the same station—viz., signaling and transmission of sound—and that 
they are to be used interchangeably between all the stations, renders necessary 
the addition of other means and factors to simple mere parallel arrangements. 
To overcome these difficulties the patentee suggested a simple and efficient 
remedy. He adopted the multiple circuit plan, and at each station placed a per- 
manent bridge in which he seated a bell magnet with a high co-efficient of self- 
induction and of marked impedance. He also provided two other bridges, which 
were normally open and closed only when the station was in use. The gen- 
erator bridge circuit was adapted to be closed while a call was being sent. The 





VoLt. XXXII. No. 5. 


third, or telephone bridge circuit, was open when not in use, but closed in 
multiple arc with its own bell magnet, and, of course, with all others in the 
line, when in use. When the call generator is used at a station it forms a gec- 
ond bridge or cross connection between the wires in parallel circuit with the 
permanently closed bridge circuit of its own bell and all other bells on the fine. 
Now, the natural tendency of the ringing current would be to short eircuit 
through its home call-bell bridge and possibly through the nearest other call- 
bell bridges. This, of course, is highly undesirable, as it is necessary that all 
of the call bells of the system should be operated by the call generator of each 
station. The tendency of the current to thus short circuit is counteracted in 
Carty’s system by the high self-induction and impedance of the bef! magnet 
which opposes the passage of the call current and effects a more eyen distribu- 
tion of it through the bell magnets of the system. By virtue of numerous 
windings of the wire in the bell magnets the small portion of the call current 
passing exerts a marked magnetizing effect on the cores, and thus secures a 
more spirited working of the call signal. The means employed'in the device 
and the mode of operation is clearly stated by respondent’s witness, Mr. Miller, 


who says: e 
“T am acquainted with this patent. It shows and describes a method of at- 


taching telephone instruments in multiple between the two sides of a line, 
whether this line be a metallic circuit or a grounded line, The call bells are 
each permanently bridged between the two sides of the line, and are made of 
high resistance and retardation. The generator at each jnstrument is in a sep- 
arate bridge circuit, which is normally open, but closed when the generator is 
operated. The telephonic apparatus proper is in a third bridge circuit, which, 
like the generator circuit, is normally open. The telephone circuit of each 
instrument is automatically closed when the receiver is removed from its hook 
for use, and this operation also closes a local circuit containing the primary 
of the induction coil, the local battery and the transmitter. In order that there 
shall not be an undue leakage of the voice currents through the permanently 
bridged call-bell circuits, the magnets of these call bells are wound to a high 
resistance (usually a thousand ohms), and are also constructed in such manner 
that they will have a high co-efficient, of self-induction. When a generator at 
any one station is operated it is connected across the two sides of the line in 
parallel with all of the call-bell magnets on the line. Part of the currents in 
this generator will, therefore, pass through each of the call-bell magnets on the 
line, thus causing them all to operate if the amount of the current generated 
is sufficient to accomplish this result. The successful operation of this system 
depends on the fact that a coil possessing a high co-efficient of self-induction 
will transmit with comparative ease alternating or pulsating currents of low 
frequency, while it will form a practical barrier to similar currents having a 
very high frequency. The currents generated by the calling generator at any 
station are of sufficiently low frequency to pass with comparative ease through 
the call-bell magnets arranged along the line, while the rapidly alternating voice 
currents impressed upon the line by the telephonic apparatus at any station will 
be compelled to pass over the main line to the receiving station without being 
materially weakened by leakage through the call-bell magnets. At the receiving 
station these voice currents will pass through the telephone receiver and sec- 
ondary coil of the induction coil, these being connected across the line at that 
station by virtue of the receiver being off the hook. This path through the re- 
ceiving instrument is of comparatively low resistance and retardation, and thus 
practically takes all of the current from the distant station.” 

As we have stated, the patent is assailed as lacking novelty and patentability. 
The grant of this patent is prima facie proof of the novelty and patentability 
of the invention therein disclosed (see Seymour v. Osborne, i1 Wallace, 516, and 
cases in note to 3 Robinson on Patents No. 1016), and in absence of coun- 
tervailing proof to the contrary its prima facies must prevail. An examination 
of the many alleged anticipations does not disclose the particlar combination 
here shown, or overcome such prima facies. If any or all of them might have 
suggested a combination of means and the placing of them in the relation shown 
in the device it is not proven that any one so placed them. None of the ele- 
ments composing the combination are in themselves claimed to be new. It is 
the combination of them in new relations and the securing a new and useful 
result thereby that constitutes the basis on which the patent rests. It goes 
without saying that if each element of the combination can be found in the 
old art, if all of them abstractedly and separately considered perform the same 
function they did in the old art, this will not tend to defeat the patent if the 
old individual elements are here brought into novel combination with each other 
and their conjoined functions produce a new result. Such novelty, if the 
change involves patentability, constitutes ground for a valid patent. It fol- 
lows, therefore, that to find in the prior art each element in isolation is not to 
anticipate the work of a patentee who, by the inventive act first evolves combi- 
nation out of isolation. In discussing the prior art, Mr. Miller, after describing 
the working of Carty’s device, as we have quoted, says: “I find the principles 
governing the effects of coils having a high co-efficient of self-induction upon 
currents of high and low frequencies to be very clearly stated in various text 
books and patents prior to the filing of Mr. Carty’s application. The critical 
and intelligent analysis of the prior art by Mr. Miller warrents that conclusion, 
but it by no means follows that knowledge of those principles is an anticipa- 
tion of a combination wherein those abstract principles are used in new con- 
crete relations and thus made to produce new results. 

After discussing the alleged anticipations and concluding that none of them 
covers the device of Carty, the decision concludes as follows: 

Being therefore of opinion that the defenses alleged have not been made 
good a decree should be prepared in favor of the complainant. 

Barton & Brown for complainant. 

Stanley S. Stout for defendant. 


OBITUARY NOTES. 


DR. A. EVERETT, well known in connection with street railway interests 
in Cleveland, Ohio, died at his home in that city on June 17. Dr. Everett was 
born in Liberty Township, Trumbull County, Ohio, on November 24, 1821. He 
acquired control of the East Cleveland Railway in 1860, and remained closely 
identified with the company until 1893, when it was consolidated with three 
other companies, forming the Cleveland Electric Railway Company. 
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MR. ALBERT VICKERS, well known to the readers of THe ELectricaL 
Wor tp through his contributions published in that journal within the past 
two or three years, died suddenly at Punta Arenas, Chili, on May 17 last. Mr. 
Vickers was born in Brooklyn, N. Y., on August 30, 1868, and removed to 
Baltimore eleven years later. He graduated from the Baltimore public schools 
and entered Cornell University, graduating in 188. He was electrical engineer 
for the Syracuse Consolidated Street Railway Company, which position he held 
until that company was merged in the present railway system in that city. He 
afterward engaged in general electrical engineering and constructing on his 
own account. In 1897 he was in charge of an electric railway in Tonawanda, 
N. Y., afterward becoming electrical engineer of the Great Northern Elevator 
at Buffalo, N. Y. Mr. Vickers sailed for Chili in March, 1898, having been en- 
gaged to construct a lighting and hydraulic plant for the Punta Arenas Elec- 
tric Lighting Comfany. Shortly after his arrival there (on April 29) he was 
taken ill with congestion of the liver, from which he died. His wife and two 
children survive. 

EDWARD DEXTER BROWN.--Corporal Edward Dexter Brown, of Troop 
C, National Guard of New York, died at the Post Hospital at Fort Meyer, Va., 
on July 2, of typhoid fever. Mr. Brown was widely and well known in elec- 
trical circles. He was born at Reading, Mass., August 26, 1868. After his 
graduation from the Massachusetts Institute of Technology in 1890, he entered 
the engineering department of the American Electric Telephone Company, 
where he distinguished himself by his fertility of ideas and close application to 
business. In September, 1891, he entered the employ of the American Tele- 
phone & Telegraph Company as a special inspector, passing thereafter through 
the positions of New York manager, district inspector, to that of general 
inspector, which position he held at the time of his resignation to enter the 
service of the United States Government. Mr. Brown was one of the most ex- 
pert telephonists of his time, and was a member of various technical societies 
and social clubs. He enlisted in Troop C, National Guard of the State of New 
York, as private in 1897, and was one of the first to answer the first call for 
volunteers for service during the present war, being mustered in on May 22 
last. He was made a corporal shortly before his troop left for Camp Alger. 
On June 29 he was stricken with the disease which caused his death. His 
widowed mother, a brother and sister survive him. 


Trade and 1 ndustrial Hotes. 


MESSRS. J. JONES & SON, 66 Cortlandt Street, New York City, report the 
receipt of a large foreign order for goods of their manufacture, which will keep 
their factory busy for some weeks to come. 

THE CENTRAL ELECTRIC COMPANY, Chicago, reports a brisk trade 
in lightning arresters. It is issuing some very attractive circulars on the 
Wurts arrester, also the Garton arrester. 

MESSRS. HUEBEL & MANGER, Brooklyn, N. Y., have in preparation a 
new catalogue which they expect to issue soon and which will show all the 
late additions to the firm’s well-known line of manufactures. 


THE FITCHBURG STEAM ENGINE COMPANY, Fitchburg, Mass., has 
recently completed the erection and put into operation a very heavy 600-hp 
cross-compound engine for the Fitchburg & Leominster Railroad Company. 

THE STERLING ELECTRIC COMPANY, Chicago, Ill., is working over- 
time to complete its order of 1000-drop equipment for the Lafayette Harrison 
Telephone Company of Lafayette, Ind. This equipment includes the switch- 
boards, distributing boards, cable terminals and protectors. 

THE BALL ENGINE COMPANY, Erie, Pa., has recently received an order 
from the Carolina Light & Power Company, Aiken, S. C., for a 250-hp cross- 
compound engine, and one from the city of Elkhorn, Wis., for a 135-hp com- 
pound condensing engine for the electrical plant. The engine for the Carolina 
Company is to be added to the present power plant. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, is very proud of the 
fact that it will soon complete the seventh year of its electrical supply business. 
The company claims that after confining itself strictly to the electrical supply 
business during this period, it should be in the best possible position to make 
a success of it. It is apparent from the volume of business it is now doing and 
its position in the electrical field that it has been very successful thus far in 











its career. 

THE BERLIN IRON BRIDGE COMPANY, East Berlin, Conn., is to con- 
struct for the New Haven Gas Light Company, New Haven, Conn., in con- 
nection with its station, a fire-proof coal shed 500 feet long and 60 feet wide. 
The framework of the building is to be steel throughout, and so arranged that 
the coal cars may be brought into the building on a track supported by the 
roof trusses. By so doing maximum storage room will be provided with the 
least possible expenditure of power and space. 
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IMITATING PACKINGS AND PACKAGES.—Many engineers have com- 
plained to the Garlock Packing Company, Palmyra, N. Y., that various manu- 
facturers are not only imitating its packings, but also the boxes and labels. 
Some of these cases of imitation are flagrant, and they testify that either the 
gceods or the packages they imitate are superior to their own. All Garlock 
packings are packed in boxes and have a yellow label with the trade-mark printed 
in red. The Garlock Company has always maintained a high standard of ex- 
cellence in the manufacture of its sheet and piston packings, gaskets, etc. All 
of these packings are of high grade, and have been favorites with engineers for 
the past eighteen years. 

THE MOTOR SUSPENSION CASE.—The Walker Company is sending out 
a circular letter in which it makes a statement in reference to the letter of the 
General Electric Company, concerning the recent decision of the United States 
Circuit Court of Appeals on the motor suspension patent issued to Frank J. 
Sprague. The Walker Company states that the motor suspension now used by 
it is not the suspension that came to trial, and that the statement that prac- 
tically every form of motor suspension now in use is an infringement of patents 
controiled by the General Electric Company, is erroneous. In its circular the 
Walker Company briefly indicates the points of difference between the two 
methods of suspension. 

THE LEATHER PRESERVER MANUFACTURING CORPORATION, 
27 West Monroe Street, Chicago, Ill., has a method of extracting every particle 
of oil, dirt and grease from leather belts without injuring the leather or cement. 
It is a well-established fact that if a belt can be freed of these undesirable sub- 
stances and kept clean it will last much longer and give better satisfaction 
than it would if not so treated. In use a belt naturally becomes clogged with 
grease, dirt and compound applied to prevent slip. When the pores of the belt 
become clogged, the leather itself naturally becomes hard and eventually cracks 
and breaks. By the system of this company all of these foreign substances 
may be extracted from the belt, and its life extended. 

THE AMERICAN IMPULSE WHEEL COMPANY, New York, states that 
it is making steady headway with its improved water wheel, and that it is at- 
tracting considerable attention in this and foreign countries. Beside wheels 
shipped to various parts of the United States and reported giving most favor- 
able results the company has wheels installed in Japan, France, Sweden and 
Scotland. Among contemplated large power and transmission plants in Utah, 
Canada, Montana and Minnesota, this company’s wheels are being given serious 
consideration, and the company has reason to confidently expect their adoption 
in several instances. The company claims to give particular attention to the 
mechanical design and construction of its wheels to secure the highest effi- 
ciency, giving special attention to regulation. Mr. Thorburn Reid is consulting 
engineer of the company. 


THE STOREY MOTOR & TOOL COMPANY has moved its main office 
and factory from Philadelphia to 464 South Broad Street, Trenton, N. J. This 
change has been made necessary by the greatly increased demands for the elec- 
trical machinery of this company’s manufacture, particularly its multipolar, 
entirely inclosed, dust and moisture proof motors. The motors manufactured 
by the Storey Company have been improved both mechanically and electrically. 
They are of light weight, high efficiency, slow speed, and their special form 
makes them particularly adapted to all classes of direct connection to machine 
tools, hoists, cranes, etc. With its increased facilities the company will 
place upon the market its open-type machines for all classes of stand- 
ard work, together with several lines of specialties which up to the present time 
it has been unable to bring out. Within a short time the company expects to 
have everything running in proper order, and will be pleased to hear from any 
of its old customers or give any information regarding its machines. 


THE AMERICAN STOKER COMPANY, New York, has issued a very 


B handsome catalogue describmg and illustrating very completely the American 


This company started three years ago with what it thought to be a 
good thing. It has since proved to be good, and that the company’s customers 
are well aware of this fact is substantially evidenced in the pamphlet. The 
construction and operation of the stoker is very clearly described, and its appli- 
cation to steam boilers of every type is very artistically illustrated. The practi- 
cability of any stoker, after all, depends upon its cost of maintenance, and it 
has been found that the steam used in actuating the motor on the American 
stoker is less than 12-100 of a horse-power, and adding to this the steam used 
in the operation of the blower, the charge for the operation of a stoker equip- 
ment can be estimated at about 1% per cent. of the steam made. To this add 
the reduced cost of firemen for hand firing, and the total cost is claimed to 
be far less than that of ordinary hand firing. 


Busi i 
usiness Wotice. 

THE ILLUSTRATIONS in this issue were made by the Photo-Engraving 
Company, 9-15 Murray Street, New York City. 


stoker. 
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UNITED STATES PATENTS ISSUED JULY 10, 1808. 

[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 
607,451 ELECTROMAGNETIC MOTOR; A. B. McMillan, of New York, 

N. Y. App. filed July 7, 1897. The combination with a motor having an 

armature and field magnet, of a secondary armature with closed circuit in 

a rotary field of force produced by the rotating element of the motor. 
607,540. ELECTRICAL RESISTANCE; H. S. Chase, of Boston, Mass. 

filed Jan. 11, 1897. 


App. 
In an electrical resistance device, the combination of a 


resistance loop having its ends secured to terminal leads, which are bound 
together but capable of easy separation, and an enamel envelope surrounding 
and insulating the resistance loop. 

607,551 ELECTRIC REGULATOR; J. A. Powers, of Lansingburg, N. Y. 
App. filed Oct. 28, 1897. A fluid rheostat or variable resistance, comprising 
in combination two receptacles containing a conducting solution and com 
municating at different levels, means for cooling the solution in one re- 
ceptacle, separable plates in the other, and a solenoid and core for varying 
the distance between said plates. 
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607,589. ELECTRIC ARC LAMP; J. H. Haines, of New York, N. Y. App. 
filed Oct. 29, 1896. In an electric are lamp, a tilting clutch provided with a 
raceway on its inner periphery, and a series of balls located in said raceway. 


607,590. GALVANIC CELL; A.-Heil, of Frankisch Crumbach, Germany. App. 
filed Dec. 1, 1897. A galvanic cell, comprising a carbon electrode sur- 
rounded by about equal parts of volume of graphite, manganese peroxide 
and lead peroxide, a zine electrode and an absorbent filling holding an 
electrolyte of zinc sulphate containing flocks of hydrate of zinc evenly dis- 
tributed throughout the mass of said electrolyte. 

607,593: DYNAMO ELECTRIC MACHINE; W. B. Sayers, of Glasgow, Scot- 

land. App. filed Dec. 21, 1897. In a dynamo electric machine, the com- 
bination with an armature and field magnet, having two or more poles of a 
corresponding number of pairs of reversing pole pieces, the pole pieces of 
each pair being arranged at opposite sides of the corresponding field magnet 
pole, and arranged in proximity to the armature core, so as to be mag- 
netized thereby when a current is flowing through the armature winding. 

607,608. RHEOSTAT; M. J. Schiels, of Westfield, N. J. App. filed Jan. 7, 
1898. In combination in a rheostat, the coils thereof, a casing within which 
the said coils are contained and supported, part of the said casing consisting 
of a plate or body of insulating material and the remainder of heat con- 





No. 607,621.—SYSTEM OF ELECTRICAL DISTRIBUTION. 


ducting material, a plurality of switch contacts mounted on the said body 
or plate, a plurality of terminal connections from the said coil to said con- 
tacts, insulating cement within the said casing embedding the said coils 
and extending between the said coils and the said casing, and a movable 
contact arm and connections. ss 

607,609. FIELD MAGNET FOR ELECTRIC MACHINES; S. H. Short, 
of Cleveland, Ohio. App. filed May 4, 1806. In an electric machine, cores 
or supports for the field magnet windings, each comprising a series of plates 
or laminations, whereby the continuity of the end surface of such cores is 
broken, in combination with a ring of magnetic material arranged to sur- 
round the armature end of each of said cores or supports. 

607,610. ELECTRIC RAILWAY SYSTEM; S. H. Short, of Cleveland, Ohio. 

App. filed May 24, 1897. In an electric railway system, a normally open 
main supply circuit extending throughout the length of the road, a nor- 
mally open auxiliary circuit also extending throughout the length of the road, 
a series of contacts arranged in the roadbed, adjacent contacts of said series 
being respectively connected to the positive and negative wires of the aux- 
iliary circuit, and means arranged solely in said auxiliary circuit connections 
and actuated by the closing of the circuit between adjacent contacts of said 
series for closing said main circuit. 

607,611. ELECTRIC RAILWAY SYSTEM; S. H. Short, of Cleveland, Ohio. 

App. filed July 9, 1897. In an electric railway system, a roadbed, a sewer 

or drain pipe, a box or casing arranged in said roadbed and in communica- 

tion with said sewer or drain pipe, the top of said box or casing having an 

opening therein, a contact of smaller size than said opening arranged to 
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No. 607,737 —Dynamo ELecrric MACHINE. 


protect therethrough, a circuit for said contact and means for completing 
said circuit through said contact. 

607,612. TROLLEY BASE; H. G. Taylor, of Montreal, Canada. App. filed 
Sept. 27, 1897. In a trolley base, a base plate presenting an upwardly pro- 
jecting trunnion; a swinging pole carrying plate provided with a hub 
adapted to take over said trunnion, a cap adapted to fit over said trunnion 
and hub, bearing surfaces having grooves to receive anti-friction bearings 
between said cap and hub and between said hub and base plate, and a central 
retaining bolt passing through said cap and screwing into said hub for 
holding said cap in place upon such bearings. 

607,617. REGULATING SWITCH FOR ELECTRIC CIRCUITS; H. P. 

Davis and G. W. Wright, of Wilkensburg, Pa. The combination with two 

sets of annularly arranged stationary contacts, a co-operating contact arm 

for each set, means for moving said arms from one contact to the next 
alternately and in opposite directions, and means for stopping said arms 
when they have moved a predetermined distance. 


Vor. XXXII. No. 5. 


607,621. SYSTEM OF ELECTRICAL DISTRIBUTION; B. G. Lamme, of 
Pittsburg, Pa. App. filed Jan. 28, 1897. The method of supplying three- 
wire direct current systems of distribution with energy from alternating 
current transformers, which consists in transforming the alternating currents 
into direct currents for the main direct current conductors and effecting the 
transfer of energy necessitated by inequality in loads to and from the middle 
point of the secondary of the alternating current transformer. 


607,638. ELECTRIC LINE SWITCH; A. B. DuPont, of Detroit, Mich. App. 
filed Aug. 12, 1897. In a switch for electric conductors, the combination of 
a pivoted tongue, a magnet and spring for controlling the position of the 
tongue, a ribbed section, connected through the magnet coil with the main 
conductor, at each end of the tongue and roofs protecting the tongue, 
ribbed sections and magnet. 

607,672. CONTROLLER; T. von Zweigbergk, of Cleveland, Ohio. App. filed 
April 8, 1898. In a controller, in combination, a suitably supported vertical 
strip having slots through it, a plurality of horizontal boxes carried by said 
strip on one side and near said slots, coils of metallic ribbon within said 
boxes having their ends passing through said slots and connected up on the 
other side of said strip. 

607,697. ELECTRIC RAILROAD; C. A. Myers, of Atlantic City, N. J. App. 
filed Nov. 18, 1897. A track rail, comprising two sections spaced apart and 
forming opposite walls of a conduit, the tread of one section being below 
the plane of the other section tread, an insulating material arranged in a 
groove in the under side of each section tread, and conductors for elec- 
tricity, supported by the insulating material. 

(07,7155 VOLTMETER; J. F. Stevins, of Philadelphia, Pa. App. filed April 
22, 1897. - The combination in a voltmeter of a working coil, and a resistance 

coil connected in shunt across the terminals of the working coil, said Tre- 
sistance coil being provided with means for increasing the impedance in 
greater proportion than the resistance. 

607,737 DYNAMO ELECTRIC MACHINE; A. G. Eigner, of St. Petersburg, 

Russia. App. filed May 7, 1898 <A field magnet for dynamo electric ma- 
chines, said field magnet being formed of separate complemental mem- 
bers joined together, each of said members having projections adapted to 
co-operate with similar projections on another member to form complete 
polar projections, said complemental members being magnetically separated 
from one another. 

607,745. ELECTRIC BUOY; E. W. Gustav C. Hoffmann, of Charlottenburg, 
Germany. App. filed May 28, 1806. The combination in a submersible 
marine appliance, with a water ballast chamber, of a pump associated there- 
with, a reversible electric motor actuating said pump and adapted to effect 
the entrance of water to or the expulsion of water from said chamber, ac- 
cording to the direction of rotation of said motor, and means controllable 
from without the appliance for effecting the actuation of the motor and 
pump. 

607,746. BOND FOR ELECTRIC CONDUCTORS; S. W. Huff, of Baltimore, 
Md. App. filed Aug. 29, 1896. A bond for making electrical connections 
formed of flat metal and comprising a body portion and an integral ex- 
ternal extension bent about an axis transverse to the body portion into a 
tubular attaching lug projecting laterally from the flat body portion. 

607,760. CIRCUIT ARRANGEMENT FOR ELECTRICAL APPARATUS; 

J. Miesler, of Vienna, Austria-Hungary. App. filed Dec. 13, 1897. In a sys- 


tem of electric lighting, the combination with common mains or con- 
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No. 607 794.—APrPARATUS FOR CLEANING PAINT FROM SHIPs. 


ductors, of a plurality of individual lighting circuits connected in multiple 
therewith, each of said circuits being provided with a group of lamps, and 
a battery or source of electrical energy connected in series therewith,, like 
poles of said batteries being connected) with a common main, and a plu- 
rality of switching devices connected in said system and adapted °indi- 
vidually to effect the short circuit of the apparatus connected between “the 


mains. 

607,704.° APPARATUS FOR CLEANING PAINT FROM SHIPS; W. P. 
Freeman, of New York, N. Y. App. filed June 22, 1897. In combination, 
the reciprocating tool bar and the electric motor therefor, the said tool bar 
extending transversely to the shaft of the said motor through the fieid 
magnet and field magnet coils. 

607,801. LONG VISTANCE TELEPHONE; P. De Kilduchevcky, of London, 
Eng. App. filed Feb. 10, 1897. In a telephone transmitter, the combination 
with a diaphragm and with the walls of the case, of an attached lining of 
granular non-hygroscopic material. 
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